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VER fifteen thousand Overlands have been delivered 
during the last fve months. This is more cars than 
al/ the automobile factories in Germany turn out in 

a whole year. This is an svcrease of 300 per cent. over the 
same period last year. And last year we /“d every thousand 
doliar automobile producer in America. Our 1913 sales are 
more than dov4/e those of any other manufacturer producing 


a similar car. 
In such States as Minnesota, one of the Zzrves¢ automobile consuming 
States in the Union, the Overland has shown a /arger increase this year 


than avy other motor car manufactured—dar none. 


Che Overland OWLS [Is because it outclasses. Overland value is Li tler 


because it 1s digger. You get more car for /ess money. 


Cat wlovite ON request. Pi Se addr ss Dept. 2/ 


The Willys-Overland Company, Toledo, Ohio 


SISS— Completely Kquipped 


F.0.B.Toledo 
l/ l 
Self-Starter Timken Bearings Mohair Top and Boot 
3) Horse-Power Center Control Clear Vision, Rain Vision 
5-Passenger Touring Car Remy Magneto Wind Shield 
110-Inch Wheel Base Warner Speedometer Prest-O-Lite Tank 
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Cold Weather and Bad Roads 


A combination you will meet often during the next two months. It will test 
your motor to the limit. Is your motor ready for the test? 

During cold weather the question of lubrication is vital. Many oils congeal, 
become lumpy.’’ ‘You start your motor. For half an hour or so, until the oil 
becomes thoroughly heated, the motor gets practically no lubrication. That plays 
havoc with the cylinder walls. 

Texaco Motor Oil shows a zero cold test. It will not congeal at that tem- 
perature. During the coldest weather it will dubricate perfectly. 

When you use Texaco Motor Oil your motor delivers maximum power with 
minimum consumption. ‘Tests of Texaco Motor Oil conducted during runs of 
20,000 miles and more have shown an entire absence of carbon accumulation. 

Texaco Motor Oil should be your oil this winter. It is for sale in 1 and 5 
gallon cans at most good garages and supply shops. 

For instructive and interesting booklet, ‘‘ Maintaining a Motor Car,’’ address Dept. A., 
6 Washington Street, New York. 












THE TEXAS COMPANY 


HOUSTON NEW YORK 


Branch Offices: 
Boston St. Louis New Orleans Pueblo 
Philadelphia Norfolk Dallas Tulsa 
Chicago Auanta E) Paso 














Water Supply | 


@ To meet the pressing demands of five million 
inhabitants, New York has been obliged to 
undertake the most stupendous aqueduct system 
in the history of the world. . 


@ Hampered by its situation on a narrow strip 
of land that intrudes between New Jersey and 
Connecticut, this, the second largest city in the 
world, has had to look to the north, and the 
north only, for its supply of water. 


@ In the heart of the Catskills an entire valley 
has been swept bare and converted into a lake 
40 miles in circumference. 


@ From this reservoir runs an enormous conduit 
that dips into valleys and under rivers, pierces 
mountains and bores through solid rock, | 100 
feet beneath the Hudson River, to the Croton 


Reservoir. 

@ Thence down through the heart of the city, so 
far below the surface that the busy people above 
give no thought to the daily firing of tons of 
dynamite, the conduit is being gnawed through 
solid rock. 

@ Finally a pipe line extension will pass under 
the waters of the bay to Staten Island, 127 
miles from the source in the Catskills. 


@ The whole marvelous story will be told in the 
Scientific American of March Ist. 


@ Price 1 5c at all newsstands. 



















Holder Top Gila 
Shaving Stick ( s 
The same perfect ee 
soap with an ) 


added convenience 


The top is a handle. It keeps your 
fingers trom touching the soap, and per- 
mits you to use the stick down to the 
last fraction of an inch. 

With equal ease from the first shave to the 
last, the luxurious, creamy, emollient lather that 
has made Williams’ Shaving Soaps famous is at 
your service. 


Four forms of the same good quality : 
Williams’ Shaving Stick {g,{v¢Bisged-cover ee th 
Williams’ Holder Top Shaving Stick \“e 
Williams’ Shaving Powder isthe Hisges-over Ss H 
Williams’ Shaving Cream (in tubes) 1 


SPECIAL OFFER in 
Men’s Combination Package 
consisting of a liberal trial sample of Williams’ Holder Top Shaving Stick, Shaving Powder, 
Shaving Cream, Jersey Cream Toilet Soap, Violet Talc Powder and Dental Cream. Postpaid 
for 24 cents in stamps. 
A single sample of either of the above articles sent for 4 cents in stamps. 


Address The J. B. WILLIAMS CO., Dept. A , Glastonbury, Conn. 
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Y 4 There is a very _kimple 
y] reason why Waterman's 
Ideal is the world’s most ef- 
ficient pen. It is only because 





ask those who 
use them, then 














it is the most scientific and most 
ask for the carefully made pen in every de- 
pen b y tail. And the making of such a 


pen is all detail. No part can be 
slighted, from the selection and 
vulcanizing of the special rubber, the 
hand-turned and fitted parts, to the 
modeling of the famous ‘‘spoon feed.’’ 
Then the sensitive gold pens are of them- 
selves a wonderful work, hand-beaten into 
perfect writing points of every degree and 
delicately tipped with costly iridium for 
permanence. The efficiency of the workmen 
who make Waterman’s Ideals makes the ef- 
ficiency of the pen in actual use. Hundreds of 
styles and sizes to choose from; pens exchangeable 
until you are suited for efficiency and appearance. 


name and 
satisfy 




















Ask for the pen by name—Waterman’s Ideal 


Sold by leading dealers throughout the world 
L. E. Waterman Company 173 Broadway, New York 
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Better Train Service for Rural Communities 


‘The applications of the General Electric Company’s motors to extend irriga- 
tion, reduce farm labor, and provide modern lighting and other conveniences 
in the home are well known to the readers of these pages. 


Now electricity is benefitting the agricul- 
tural districts in a new way, for the steam roads 
all over the country are adopting the Gas Electric 
Motor Car to provide greater economies and produce 
better traveling facilities on their branch lines. 





This car is self propelled, and is a unique combi- 
nation of the best features of the automobile, the 
trolley car and its predecessor—the steam train. 


Like the automobile, its source of power is located Like the steam train, this car provides ample accom- 
in a gasoline engine placed in the cab near the operator, modations for the baggage, smoking and passenger trattc 
who can speed up, slow down or entirely stop the power of the average branch line. 
at will. Unlike the automobile, however, the power is What this new train means to Rural Communities 
not transmitted by gears which would subject the machine can best be judged by its phenomenal popularity both with 


the Railway companies and the traveling 
public. Twenty progressive steam roads 
have already placed over fifty of these cars 
in daily operation throughout the United 
States. In every case the results show that 
the quick and attractive service makes it 
easier for people to travel and conduct 
a a bial ory: their business or seek pleasure, and that 
yeneral Electric Company to electric inter-relations betw alc 
roads all over the country during the coc ~ 4 par wall t-00g meng ae 
| ties are greatly stimulated by the applica- 
past twenty years. tion of this modern invention. 
Another advantage to the rural com- 
munity comes through the fact that the 
highly economic operation of these cars 





to serious mechanical shocks and vibra- 
tions, but the engine is connected to an 
electric generator which feeds electric 
current to electric motors under the car. 

Like the trolley car, the propulsion 


Is accomplished by motors and control 
apparatus similar to that furnished by the 





Like the fast trolley car also, this car 
glides over the country, providing cool 


breezes for the passengers without dirt, 
dust or smoke in the summer, and with entirely closed makes it possible for the railroad company to insert more 
and comfortable accommodations comparable with Pull- frequent local service between main line trains, thus materi- 


man Car service in the winter. ally increasing the efficiency of travel in rural communities. 


When this car is placed in service in your 
locality you will undoubtedly show your apprecia- 
tion by extended patronage of this modern method 
of branch line operation. 

In the meantime, the manufacturing facilities 
and extensive experience of the company, which 
makes everything electrical, from the smallest size 
of Edison Mazda lamp to the Gas Electric Motor 
Car, are available for immediate application to your 
business, or in your home. 


General Electric Company 








Atlanta, Ga Cincinnati, Ohio Largest Electrical Manufacturer in the World New Haven, Conn. San Francisco, Cal. 
Baltimore, M Cleveland, Ohi General Office: Schenectady, N.Y. New Orleans, La. St. Louis, Mo. 
Rirmingha Ala Columbus, Ohi Se: " ta » ie . New York, N. Y. Schenectady, N. Y. 
Roise, Ida Davenport, lowa ADDRESS NEAREST OFFICE Omaha, Neb. Seattle, Wash. 
Boston, Ma Dayton, Ohio Philadelphia, Pa. * Spokane, Wash. 
Buffalo, N. \ Deny Colo Jacksonville, Fla. Louisville, Ky. Pittsburg, Pa. Springfield, Mass. 
Butte, M Detroit, Mich. Joplin, Mo. Mattoon, IIl. Portland, Ore. Syracuse, N. Y. 
( t V.\ Off. of So Agt Kansas City, Mo. Memphis, Tenn. Providence, R. I. Toledo, Ohio 
MN Elmira, N. Y Keokuk, Iowa Milwaukee, Wis. Richmond, Va. Washington, D. C. 
Chattanooga, ‘I Frie, Pa Knoxville, Tenn Minneapolis, Minn. Rochester, N. Y. Youngstown, Ohio 
‘ 7. ! ipolis, Ind Los Angeles, Cal Nashville, Tenn. Salt Lake City, Utah 

For ‘I ‘ ) efer to Southwest General Electric Company (formerly Hobson Electric Co. Dallas, El Paso, Houston and Oklahoma City 


For ( anadian business refer to Canadian General Electric Company, Lt’d, Toronto, Ont. 3914 
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The Rock-removing Machinery of the 
Suez Canal 
By Jacques Boyer 

HE Suez Canal traverses a diversified country. 
wll Port Said it passes through argillaceous sand 
and a few large beds of more or less compact clay. The 
bed of Lake Timsah consists of a hard conglomerate 
of sand and limestone: between Lake Timsah and the 
Bitter Lakes occur loose sand, mixed with clay, gravel 
and gypsum, and overlain by a layer of salt and other 
deposits left by ancient evaporation; finally, compact 
clay, marl, and sandy conglomerates alternate until 
the Red Sea is reached. No rock has yet been found, 
except in the southern part of the canal 
S5 and Suez. Here 


NEW YORK, F FEBRUARY 1, 1913. 


ment it is possible to hoist the rams very rapidly and to 
regulate without difficulty the height of fall, which ordi- 
narily ranges from 5 to 10 feet. The two winches may 
be coupled in order to exert an exceptional effort 
upon a single ram which has become fixed in the 
rock, 

The apparatus is mounted on a float 30.5 meters 
(100 feet) long, 10.57 meters (34% feet) wide, and 
2.44 meters (S feet) deep, made entirely of Siemens- 
Martin steel. The falling rams are guided by a frame 
of special construction which also carries the pulleys 
over which the cables run. The float is moved for- 
ward, backward and in any direction rapidly by means 
of a steam winch. 


* 15 CENTS A COPY 
| $3.00 A YEAR 


This apparatus was put into service in 1902, and 
since a few improvements in detail have been made, it 
has operated perfectly and broken all kinds of rocks 
without difficulty. In 1908 a second apparatus was in 
stalled, having two rams weighing 14 or 15 tons each 
and 15 meters (49 feet) long, which operate to a depth 
of 12 or 13 meters (about 41 feet). As a rule, 132 
blows are delivered in each working hour. The mean 
thickness of the layer of rock shattered is U.S meter 
(31% inches). In these conditions the number of 
blows required to break a cubic meter of rock varies 
from one to forty, according to the character of the 
rock. The average is about seven blows per cubic meter. 

The output thus varies from 132 to 3.3 cubic meters 
(172.6 to 4.3 cubie yards) per hour with 
a mean value of 19 cubic meters (24.8 





between kilometer 
the outerop of the rock is almost horizon- 
tal. It occupies an area of 300,000 square 
OO square feet) in the 





meters (5,2: 
bed of the canal. The rocks include 
limestone of greater or less hardness, cal- 
eareous and silicious conglomerates gen- 
erally containing shells, red calcareous 
tufa, gypsum and alabaster. ‘In general, 
the rock is of medium hardness, except in 
certain deposits of compact limestone 
and sandstone 

In the construction of the Suez Canal, 
the rocky portions were removed before 
the water was admitted. In 1884, when 
the company undertook the work of 
widening and deepening the canal, it be- 


came necessary to devise means of remov- 





ing rock under water. The hardest rocks 


cubie yards) per hour. 


Largest Embankment in Germany 
FTER eight years’ 
the Mauer embankment has been com- 

pleted. This, the largest 

monument of Silesia, and at the same 


strenucus work 
engineering 


time the biggest embankment in Ger 
many, is situated in the Boeber Valley 
between Hirschberg and Lihn, at a wid- 
ening of the river where the Bober de- 
scribes a strong inflection. 

The masonry dam has been erected on 
a rocky soil, at about 66 feet depth; it is 
196.8 feet in height, and at the bottom of 
the river 164 feet in width, and with- 
stands a pressure of 440,920,000 pounds 





The masonry on the side turned toward 





were shattered by submarine mines, and 


the softer ones were removed by appi- 





the water is provided with a cement 


coating reaching down to the ground, to 





ratus composed of a battery of 10 steel 
rams, weighing 3.5 tons each, which were 
raised and let fall on the rock in the 
manner of pile drivers. These same were 
dredge 


rock as it was 


placed on a floating bucket 


which removed the 


broke1 

Experience soon showed that the effi 
cienc would be increased by separating 
the rock breakers from the dredge and 
placing them on special floats. Although 
this arrangement produced an appreciable 


improvement, it still gave only a mediocre 
result because of the insufficiency in the 
Weight of the breakers From fourteen 


fo sixteen blows per square meter were 
required to break up rock of medium 
hardness to a depth of 44 meter (20 
inches) 


' 


in 1897, when it was decided to in- 
crease the depth of the canal to 9.5 
meters (31 feet), the engineers of the 


company studied the question more thor- 








prevent any water from penetrating into 
its interior. 

The interior of the wall comprises 
shafis and galleries; it is at the surface 
918.6 feet in length and 24 feet in width, 
and contains about 327,000 square yards 
of masonry. Being so exceptionally sub 
stantial, the dam will, it is firmly be 
lieved, check the most dangerous of Siles 
ian rivers. 

Upward of the masonry dam an arti 
ficial lake 5.6 miles in length wil! be 
formed, the embankment controlling a 
precipitation area of 463.3 square miles 
The artificial lake will be 600 acres in 
area and 153.8 feet in maximum depth 

This embankment will be utilized on a 
large scale for supplying power to a con 
siderable district of Silesia The huge 
power house stands close to the outside 
of the embankment wall and comprises 
four turbines, each of 1,800 horse-poewer 


As, however, this power house is connect- 





oughly. They found that for the removal 
of rock under water, the method de- 
scribed above is more economical than 


ed with that of the Queis Valley embank 
ment, near Marklissa, a total of 10,700 


——— horse-power will be available, which suf 





drilling and blasting. Furthermore, the [f 
employment of explosives presents cer- | 
tain obstacles to the navigation of the 
canal After each blast, for example, it 

is necessary to send down divers in order 

to make sure that the channel is not 

The blast- 

ing method cannot be carried out on so 


blocked by the shattered rock. 


regular a plan as the other, and it also 
involves the removal of an excessive 
quantity of rock in order to obtain the 
desired profile with certainty. <A few 
years a therefore, the engineers defi 
nitely adopted a rock-breaking apparatus 
provided with two spindle shaped rams 
of cast steel, 13.5 meters (44.3 feet) long 
and weighing 13 tons each. These rams 
terminate below in replaceable points of 
very hi teel. The two rams are placed 
a yard apart and are raised by powerful 
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fices to supply the whole district of Lieg- 
nitz with electricity for lighting and pow- 
er purposes, 

The embankment was inaugurated on 
the 16th of November in the presence of 
the Emperor. 





Some Facts About Granite 
* RANITE is two and two thirds times 
| us heavy as water; its specific grav- 
| ity is 2.663. A cubic yard of granite 
weighs exactly three quarters of a ton 
The strength of granite is tremendous, 
| although the different granites vary great 
ly. Poor granites will withstand a pres- 
sure of 18,000 pounds to the 





ire inch. 
Good, close-grained granite will wit 

stand 30,000 pounds; but certain Wiscon- 
sin granites have withstood a crushing 
pounds to the square 


| pressure of 43,973 
inch—22 tons weight resting on a tiny 





steam winches which operate almost in- 
stantans ly through very flexible steel 
cables permanently attached to the tops 


of the rams. By means of this arrange- 


Fig. 3.—Rock-breaking float at work on the Suez Canal. 


cube of stone not much larger than a 
lump of sugar 
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awa x ! eceive f examinatio illustrated 
ects of timel erest. If the photographs are ; 
‘. a ts the contributions will 
attest tceepted articles will be paid for at 
rat 
The purpose of this ournal is to record accurately, 
simply, and interestingly, the world’s progress in scien 
ft nowledge and industrial achievement 


A Fata! Blunder 


} remitting thre tolis to Comst wise ships that 
we through the Panama Canal, Congress has 

dealt a death blow te American deep-sea ship 
ping Evervone who has studied the problem of the 


decadence of our Merchant Marine, understands that 


lt is du to certain economic conditions over which we 
hia ve eontrol It costs so much more to build Ameri 
cul hip ind so much more to run them, that sue 
essfu wetition with foreign ships in the deep-sea 
i! trade } it of the question That is a fact 
whi one dispute Also, it cannot be disputed 
that if re to regain our former position as a lead 
tilhe mathe “rite form [f Crovernment insist 

( j eCeSsary ('n it what we wi whether sub 
dy venti referential duties o it-not, it is 


lenied and cannet be denied that Federal aid must 


coming it east i the eurly stages of the 
u ! g f Merch Marine 
| ube ad that t tl persistel mis 
rey it f the tum i al he ve “\ 
" ice ! uv u irrunted 
' posed legisla h i ve h 
‘ G rument aid The idea has been wide 
too’ widely believed, that Gover 
nt dl present hot ¢ more nor less than the 
ors nif ‘ ix f n tl public treasut to the pri 
‘ fi lua ind corpora 
ti} f ‘ this matter of remission of Cana 
ihia, that t emit these tolls to the alread 
high tected astiwi shipping 
" ‘ et hat the cllow press has 
ne im ov% measure that contemplated 
f ; iat Ahipping To remit the tolls 
iil he f nal i ‘ gift of $1.20 a ton to shipping 
’ r hi “a ‘ ad flourishing under the 
t id monop 
Sy hen, the first attempt of Congress to give assist 
ce t hipping will be a glaring example of that very 
usc of the: excellent principle of Federal aid, of 
hich the country, thanks to misrepresentation, is se 


reatly afraid. With this preposterous act before their 


ove it is certain that the people of the United States 
wi become more firmly settled than ever in their un 
tunate prejudice against any attempt, however com 
nenda ble " he part of the Government, to assist 
inn othe econstruction of our Merchant Marine Not 
hus ¢ gress gly assistance where it is not 
eledd, bart it ix killed for a long time to come any 

! sito ree eing given where it is needed 


The Complete Eradication of Typhoid 


MEDICAT, contemporary he ked us to say 

/ omething on the subject of typhoid eradication 

i I immunizat and we idiy present the 
ili fuet of hi ve 


4 erv vit subject 
(ne i n | mportant steps ii the 
mer ‘ : bee i the recent uccessfu 
if ! we of typh id 
ust ted t culat 
‘ i | | ‘ , 
lis n typl l-infeeted d 
I It j ce 
t ! | 1 
t ‘ e veut! 
wl ‘ 1 i CuseS 
Ist 


Now the hope of the cémplete eradication of typhoid 
ever lies in the faet that the typhoid. organism does 
remain alive for any great length of time in water 
the soil, two of the principal sources of the spread 

if the disease. Repeated investigation has shown that 
the typhoid bacillus will remain alive, in natural water 


only for a comparatively short time: furthermore, there 


is no evidence that the germ will live in soil longer than 
in natural water Hlience for the perpetuation of f) 
phoid contamination in a well or some other water 


supply. there must be added, at comparatively short 


“intervals, fresh typhoid bacilli from a case of typhoid 


fever or from a typhoid carrier 

Now here are two facts of supreme importance; for 
if typhoid germs “will not survive more than a few 
mouths when exposed to the elements during warm 
weather,” as stated by the Bacterial Therapist, and if 
immunized individuals cannot contract the disease 
for a year or more,” it follows that by carrying out 
systematic immunization during the winter months 
there would be so few typhoid cases the following sum 
mer that the disease would be practically eradicated 
If a general typhoid immunization were carried out 
by the concerted action of the health authorities of 
the various States for a few years, there is every reason 
to suppose that the terrible scourge of typhoid would 
be swept out of the country The State laboratories 
could furnish the vaccine at comparatively little ex 
pense. Would the public submit to the practice of gen 
eral immunization? Thanks to the present-day wide 
spread knowledge on this general subject, and the 
public familiarity with the results obtained in con- 
trolling other diseases, we believe it would 


Is not general immunization well worth a trial? 


Some of the Absurdities of the Proposed 
Compulsory License Legislation. 
UCH solicitude is evinced in the report of the 
Committee to whom the Oldfield Bill was re- 
ferred for consideration, lest the existing pat 
ent laws “enable owners of patents to withdraw a large 
umount of personal property from the control of the 
States.” The Committee declares: “Nothing is more 
fundamental in our government than the clearly marked 
ine between the jurisdiction of the State and of the 
Federal courts.” Nevertheless, the Committee recom 
mends a scheme of compulsory license which gives 
every Federal district court throughout the United 
States power to hale before it every patent own 
er (except original inventors”) whose invention, 
for any reason whatsoever, has not come into use 
within three years after the issuance of the pat 
ent; to determine judicially the value of the inven 
tion and to compel the patent owner to grant to any 
competitor who asks it a license to use the inventiol 
upon such terms as the Court may fix This would 
transform the seventy-two Federal district courts into 
courts of patent commerce,” to quote one of the wit 
nesses before the Committee; for patents may cover 
collar buttons and steamships, tooth brushes and trans 
portation systems, toilet articles and safety appliances, 
telegraph systems and tools, garments and foodstuffs 
How can the Committee reconcile such a proposal 
with its professed abhorrence of anything that may 
ignore and override the jurisdiction of the State 
courts”? Such a scheme of compulsory license will 
diminish the inventor's market, enable any strong com 
petitor to crush its weak rivals, impede every patent 
owner in developing and introducing his invention, re 
tard the patenting of inventions, and discourage the 
large scale inventions and industrial experimeutations 
on which civilization depends for solving the problems 
of existence. 
To insure the non-enforcement of license restric 
tions, the substitute Oldfield Bill seeks to enforce 
solely against patent owners a Draconian code of 


business practice which is not and never has been 


imposed on any other class of property owners 
Litigation under the Sherman Anti-Trust Act turns 
frequently, if not generally, upon close questions of law 
By a salutary result of the existing law, property in 
volved in all such litigation that is not in transit does 
not become forfeited if a combination in restraint of 
trade is found to exist The substitute Oldfield Bill, 
however, provides that, under such circumstances, prop 


erty in the form of patents shall be forfeited, while all 
other forms of property shall remain unaffected. Under 
the provisions of the bill, the vendor of any patented 


irticle becomes 


criminal if he attempts to secure a 
year’s business, as a condition of selling to a retailer; 
if he attempts to hold the retailer to his agreement to 
buy his patented goods, exclusively or to a certain ex 
tent; if he attempts to hold the retailer to his agree 
ment, to maintain a standard price on the patented 
goods; if he licenses the use of a delicate patented 
machine on condition that it be used only with spe 
cially prepared supplies, or in continuity with spe 
clally adapted machinery necessary to insure perfect 
operation; if he licenses the use of a patented machine 

ith the requirement that a minimum royalty shall be 


paid and that all or part of the licensee’s work shall be 
done on the machine; if he attempts to limit the 
licensees’ use of the patented machine to a certai 
class of goods or a certain character of work to the end 
that he may be free to license to others the exclusive 
use of his patented machine on other classes of 
goods or character of work; if the quality of his 
patented inventions is used to induce licensees to take 
his machines, either exclusively or in part, for all their 
needs; if he agrees with a retailer in a town to sel 
his patented goods to no one else in the same town or 
to sell to other retailers only on less favorable terms 
in consideration of which the retailer shall push the 
sale of the goods; if he licenses the use of his patented 
invention to a licensee, who, for instance, makes steam 
engines of 1,000 horse-power, whom he charges a rate 
of royalty different from that charged a licensee mak 
ing steam engines of less than 1,000 horse-power: or 
if he sells the patented goods in a particular territory 
at a price less than that at which he sells elsewhere 

Any of these transactions, which good morals and 
honorable business practice to-day and from time im 
memorial have always sanctioned, is made by the bill 
conclusive proof of the violation of the Sherman Anti- 
Trust Act. The fact that the transactions might reason 
ably be shown to have no tendency to restrain trade, 
cannot save the unlucky patent owner; for the bill ex- 
pressly provides that “restraint shall be conclusively 
deemed to have been or to be unreasonable, and to be a 
violation of the provisions of said act” (i. e., the Sher 
man Anti-Trust Act) as to any one guilty of these 
transactions. The penalty which the patent owner may 
suffer for sinning in the manner indicated is the for 
feiture of his patents, a fine of $5,000 and a year’s im 
prisonment, and a payment of three-fold damages and 
the costs of suit and attorneys’ fees to anyone who 
comes in within three years thereafter and proves any 
damage 

Was it a twinge of misgiving concerning this whole 
attainder of business, or was it an exquisite malevol 
ence toward the patent system in particular, that sug 
gested the imposition of these penalties on patent own 
ets only? For the substitute Oldfield Bill forbids only 
patent owners from doing these things, and expressly 
leaves the owners of every other form of property 
free. Unlucky patent owners caught in the mesh may 
reflect that if they had dealt only in unpatented goods 
instead of wasting time and money in developing new 
inventions, which their patents published to the world 
to the end that in seventeen years the world may use 
them without cost, they could have avoided all their 
misfortunes. Is this the way by which Congress is sup 
posed to “promote the progress of science and usefu 


irts”’*? 


Machinery on the Farm 
ENTION farm machinery to the average man, 
and immediately he sees in his mind’s eye a 
picture of ingenious harvesters, reapers, and 
binders. Perhaps, too, he may think of the tractor 
engine, to which so much space hus lately been give: 
in illustrated periodicals, both popular and technica 
But only if he be a technically informed man is it 
likely that he will think at all of the stationary engine 
and its agricultural possibilities, although it may be 
confidently asserted that it plays an even bigger part 
in transferring from flesh and blood to iron and stee 
the burdensome work of tilling the soil and harvesting 
crops. On many American farms little engines may 
be found that vary in size from one and two horse 
power to forty and sixty horse-power, and that are 
used for almost every imaginable purpose. 

Just how extensive is this application of engines it 
is difficult to state with any degree of certainty. No 
accurate statistics are available to show the actual 
number of farm engines in use, but the number must 
be huge. For example, in 1911 three companies alone 
made upward of 100,000 engines ranging in size from 
two to fifteen horse-power. Eighty-seven manufactur 
ers reported that they had sold since starting in busi 
ness, 655,000 engines; while seventy-six firms reported 
early in 1912 that their requirements for the year 
were at least 705,000 engines. As nearly as we can 
determine, there are seven hundred and fifty manufac- 
turers of gasoline and oil engines in the United States, 


and fully five hundred of these make a specialty of 


farm engines. Their output must be at least half a 
million engines “ year. 

It is safe to assume that there are about two million 
gasoline and oil engines on our farms at the present 
time—probably a conservative estimate. The number 
is being added to at the rate of about 500,000 annually 
The average size of these engines is about seven horse 
power. 

Every one of the 6,361,900 farms in the United States 
needs one engine at least, and many of them need two 
or three engines. Even under present conditions profit 
able use can be made of from thirty to forty million 
gas engine horse-power on the farms of this country 
Surely here is an opportunity ready to be grasped by 
the enterprising manufacturer. 
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Engineering 

Railway Construction in 1912.—During the past year 
there was added to the railroads of this country less than 
3,000 miles of new line, according to statistics complied 
by Railway Age Gazette. This is 845 miles less than the 
average for the past nineteen years. On the other hand, 
the total mileage of new line, commenced but not com- 
pleted, is greater than it has been for five years past. 
Our steam railroad system is fairly complete, and it is 
natural to look for a deerease in new construction as 
the years go by. 

The Artesian Wells of Australia.—The artesian well 
is one of the most important sources of water supply in 
Australia—a continent which is by no means lavishly 
supplied with the snow- and glacier-fed rivers which are 
so abundant in this country. A government report 
states that in 1911, in the State of Queensland alone, 
there existed 785 artesian wells, whose total depth aggre- 
gated 334 miles. Of these, 113 were over 3,000 feet deep, 
and one of them had been carried to a depth of 5,045 
feet. Two of these boreholes, alone, gave a combined 
outflow of nearly 15,000,000 gallons daily. 

Elasticity of an Alloy Spring.—One of the most im- 
portant developments in metallurgy of recent years is the 
success which has been obtained with the various new 
alloys. We have before us the record of a test made on a 
vanadium-steel, automobile spring, which measured 
5644 inches between centers and had a camber of 84% 
inches. Ths spring was deflected under a load of 1,150 
pounds to a straight line, and then under a load of 5,800 
pounds it was deflected 15 inches. Finally, pressure 
was applied until the spring was reversed to what was 
practically a cirele, without showing any sign of fracture. 

Peat-producer Gas.—Chief B. F. Haanel of the Fuel 
Testing Division of the Department of Mines, Ottawa, 
has reported that the peat-producer gas-power plant has 
proved its reliability, since operation may be continued 
for a week or longer without shutting down for cleaning 
or overhaul. A test plant has been run for. 150 hours 
continuously; and the report states that in regular ser- 
vice it should not prove necessary to clean the pistons 
more than once in several months. The output of the 
producer is uniform; fires can be cleaned without inter- 
ference with the engine, and any operator of intelli- 
gence can run the plant. 

Four-gun Turrets.—According to the Paris corres- 
pondent of The Navy, the two French battleships A-7 and 
A-S, to be laid down in 1913, will carry twelve 13.5-inch 
guns in three four-gun turrets. Are not the French putting 
too many eggs in one basket? One successful penetra- 
tion by a high-explosive shell might put four guns out of 
action at once. Against this is to be considered the 
accuracy of fire and the considerable reduction of weight 
both in mount and armor. Our own three-gun mount 
embodies, we understand, a combined sleeve for all guns, 
and the three guns will be given the same training and 
elevation under the hand of one man. 


Important Railroad Electrification.—The Secretary of 
the Interior may be premature in his belief that 
the electrification of all the transeontinental railways 
is at hand; but he is certainly justified in attaching great 
importance to the grant by the Government of permis- 
sion for the Great Falls Power Company of Montana to 
transmit over the public domain the necessary power to 
electrify 450 miles of track of the main line of the Chi- 
cago, Milwaukee and Puget Sound Railway in Montana 
and Idaho. In respect of the length of track covered, 
this is by far the most important application of electric 
traction so far made to a steam railroad. 

A Notable Railway Bridge.—In this age of notable 
construction, work which only a few years ago would 
have commanded world-wide attention, now is apt to 
attract not much more than local interest and comment. 
A case in point is the handsome railroad bridge, of the 
cantilever type, which has been built by the Pittsburgh 
and Lake Erie Railroad Company over the Ohio River, 
ata point about twenty-five miles below Pittsburgh. The 
total length of the bridge between back walls is 1,800 
feet. The main cantilever structure, which measures 
1,409 feet between centers of end pins, consists of a 370- 
foot end span, two 320-foot anchor arm spans, and a 
main span of the great length of 769 feet, which is made 
up of two 242-foot arms and a 285-foot suspended center 
span 

Twenty-five Knot Battleships.—The persistency with 
Which the new 25,000-ton battleships for the British 
Navy are credited with a specified speed of 25 knots, 
raises the question whether the Admiralty has deter- 
mined to merge the battleship and the battle-cruiser into 
one—a logical, and as it seems to us, a very sensible 
decision 


Water-tube boilers, superheated steam, and 
the steam turbine have combined to render possible bat- 
tleship speeds which could not have been thought of a 
few years ago. Our Navy Department has-never favored 


the battle-cruiser, believing that our limited appropria- 
lions s | be put into the first fighting line exclusively. 
England sets the fashion in naval construction; but if 
she | 25-knot battleships, will the rest of the powers 


folk h a radical change? 


Science 


The Divining Rod Problem.—We learn from Count v. 
Klinchowstroem that a Society for the Elucidation of 
the Problem of the Divining Rod has recently been 
formed in Germany. The society counts among its mem- 
bers many men of prominence in the engineering and 
other professions, and represents a serious scientific 
effort to shed light on a much debated question. 

Storm Signals of the World.—The English Meteoro- 
logical Office has just published a revised edition of the 
brochure entitled ‘ Provisional Summary of the Maritime 
Weather Signals at Present in Use in the Various Coun- 
tries of the Globe,’ which exhibits the remarkable 
diversity of the signals in question and is a strong argu- 
ment in favor of the adoption of a uniform code. Here- 
after this publication will be revised and reissued annu- 
ally as long as various codes are in use. 

An Aeronautical Weather Station has been established 
at Bitterfeld, Germany, by a local firm engaged in the 
construction of aircraft, and has been placed under the 
direction of a competent meteorologist, Dr. H. Rotzoll. 
Information for prospective travelers in the air is fur- 
nished on the basis of the twice-daily telegrams of the 
Deutsche Seewarte, at Hamburg, and whenever neces- 
sary pilot-balloons are sent up to ascertain the direction 
and force of the air currents over Bitterfeld. 

A Great Collection of Hebrew Literature.—The last 
report of the Librarian of Congress contains an account 
of the Deinard collection of Hebraica presented to the 
national library last year by Mr. Jacob H. Schiff, of New 
York. This collection was brought together during many 
years by Ephraim Deinard, of Arlington, N. J., and 
numbers 9,936 volumes and pamphlets, which cover a 
period of nearly three and a half millenniums, from the 
beginning of Hebrew national life to the present day. It 
is naturally very strong in biblieal and rabbinical litera- 
ture. ‘It forms,’ says the report in question, “‘an ad- 
mirable beginning of a department of Semitica in the 
library, which the librarian hopes will develop into one 
worthy of the national library of a country in which the 
Semitie race is playing so important a role.” 

Using the Philippine Scouts to Fight Rinderpest.—The 
Veterinary Division of the Philippine Bureau of Agricul- 
ture is waging an energetic campaign against rinderpest, 
a disease which in former years destroyed annually 
upward of half a million cattle and carabaos in the 
Philippines, though the number has new been reduced 
to two or three thousand. A unique feature of this cam- 
paign is the extensive use made of the Philippine Seouts 
in searching for cases of the disease and also in patrol 
duty to prevent the introduction of infected cattle in 
regions where the disease has been stamped out. Last 
year a cordon of about 1,400 scouts gradually pushed 
southward as far as southern Pampanga and northern 
Bulacan, leaving the territory behind them free from 
rinderpest. About 150 of the Philippine Constabulary 
were utilized in the same undertaking. 

A Novel Explanation of Glacial Periods was pro- 
pounded by Prof. W. J. Humphreys, of the Weather 
Bureau, at the Cleveland meeting of the Astronomical 
and Astrophysical Society of America. Several times in 
recent years it has been observed that great explosive 
voleanie eruptions (Krakatoa, Pele, Katmai), by charg- 
ing the upper atmosphere, in the isothermal region, with 
fine dust, have markedly diminished the amount of solar 
radiation received at the earth’s surface. It seems evi- 
dent that the effect of this process must be to reduce the 
temperature of the air near the earth, since the dust 
scatters a much greater amount of the solar radiation 
received from without than of the terrestrial radiation 
received from within, owing to the greater average wave- 
length of the latter. Thus a period of excessive volcanic 
activity if long continued would produce the thermal 
conditions of an ice age. The geological record furnishes 
evidence that such a period actually began shortly before 
the last ice age and has continued with diminishing in- 
tensity to the present time. 

A New Idea in Storm Signals is now being actively dis- 
cussed in the meteorological world. Heretofore various 
forms of flags, cones, drums, lanterns, ete., have been 
used to warn seamen that a storm is in prospect at the 
place where the signal is displayed, together with infor- 
mation as to the direction from whieh the wind is ex- 
peeted to blow in the same locality. These signals are 
well adapted for use in temperate latitudes, where storms 
are of great area. In the case of tropical cyclones, how- 
ever, such as the West India hurricanes and the typhoons 
of the Far East, they do not give all the information 
desirable. If a vessel is about to leave port in these 
regions, the master wishes chiefly to know whether he is 
likely to encounter a cyclone along his route. A system 
of signals has been devised by Rev. L. Froe, director of 
the Zikawei Observatory, near Shanghai, and is now in 
use experimentally on the China coast, which gives 
notice of the oceurrence of a cyclone anywhere over the 
adjacent seas, together with its probable course. The 
International Meteorological Committee is considering 
the adoption of a uniform code of such ‘‘ non-local” storm 
signals for use in all tropical countries, 


Automobile 


International Test for Motor Sleighs.-—The Imperial 
Automobile Club of Russia has organized an inter- 
national test for motor sleighs to take place in the 
environs of St. Petersburg on January 19th. The trials 
will include driving over five versts of snow-covered 
road, and three versts of loose, untrodden snow. ‘The 
first three of each trial will then compete in a sp: cial 
speed trial over both courses. 


Acetylene Tank for Horse Wagons.— Partly with the 
idea of making the roads safer for the automobiles and 
their owners—who, of course, are the best customers of 
acetylene gas tank makers—one of the largest of these 
companies has brought out a miniature tank fer use on 
horse-drawn wagons. The installation is simiiar to that 
on automobiles, the only difference being the size and 
number of the lamps required. One charging of such a 
tank will last for fully a month of ordinary daily use. 


Rotary Motor for Automobiles.—-While the rotary 
gasoline motor has proven a decided success in aviation, 
its use in automobiles has met with very little encourage- 
ment so far. Several systems have been given trials, 
but little has come of the attempts to adapt them for 
automobile use. The latest of them is the preduct of 
two Dutchmen who are at present in this country en- 
deavoring to enlist the help of some of the large manu- 
facturers. The motor is of the four-cylinder, two-cyele 
type, and so simple that the complete car, it is claimed, 
ean be built for $400. 


Carrying Motorcycles on an Automobile.—The new 
automobiles ordered by the German government have 
been fitted with “side pockets” large enough to aecom- 
modate two motorcycles, and have given a good aceount 
of themselves in the recent maneuvers. Entrance to 
the tonneau is effected from the rear, and the running 
boards of the automobile are utilized as storage spaces 
The particular advantage of this arrangement is that, 
as long as the car is running well, the eycles are out of 
sight and do not interfere with the free movement of 
the passengers. Should anything happen to put the ear 
temporarily out of position, no delay would occur in the 
delivery of messages, as the motorcycles would be im- 
mediately made ready and mounted by two members 
of the automobile crew. 


Selling Polish at a Show.—Some of the exhibitors at 
the recent London automobile show were ingenious to 
say the least and one of them chose a novel means te 
keep his product in the public eye—or rather memory 
At the stand in question, metal polish was exhibited and 
samples were distributed. A man at one end offered 
small sample cans but he was standing on a metal plat- 
form connected with a small induction eoil. Those whe 
stretched forth eager hands for the samples received a 
gentle jolt. Those who were eager enough for a sampie 
and who could overcome their timidity were presented 
with them from the other man—minus the shock. The 
theory of the game was that it set people thinking. They 
remembered the shock and the remembrance brought to 
mind that particular brand of metal. polish. Some time 
or other, the recollection led to a test of the polish. The 
remainder is obvious. 


$10,000 Prize for New Motor Fuel.-—-In order to en- 
eourage inventors and chemists, the British Society of 
Motor Manufacturers and Traders has offered a prize 
of $10,000 for a volatile fuel suitable for use in internal 
combustion engines. The only restriction in awarding 
the prize is the requirement that all the raw material 
or ingredients be obtainable in the United Kingdom in 
large quantities, so as to make Great Britain independent 
of other countries in so far as motor fuel is concerned, 
and that the fuel can be manufactured at a commercial 
price. Tho offer is the direct outeome of the present 
agitation for the improvement of carbureting devices 
and the alarming increase in the price of gasoline. The 
value of the prize itself is, of course, very small when 
compared with the enormous royalties to be derived 
from a truly satisfactory process of producing the desir- 
able hydrocarbons. It is merely an encouragement in 
investigation. 

Curing the Smoke Evil.—With the practical necessity 
for eliminating the smoke nuisance and the efforts of very 
nearly every engine manufacturer turned in that direc- 
tion, some tests recently conducted by the Royal Experi- 
ment Station for Testing Materials at Berlin are inter- 
esting. A sample of commercial motor lubricating oil 
was separated into two portions, one portion being 
treated with acetone, which dissolved the heavier ¢on- 
stituents without impairing the lubricating value of the 
oil, and the other was tested in its normal condition, The 
results of the tests demonstrated that the “treated” oil 
was an efficacious lubricant and that it burned without 
producing either smoke or irritating odors. The normal! 
oil, on the other hand, burned, emitted considerable vol- 
umes of smoke and an odor described as “high! irri 
ing to the nose and eyes.” The tests suggest that 
methods in vogue to abate the smoke nuisance are, per- 
haps, directed wrongly, and that chemical rather than 
mechanical means might better be employed 





Sell neelniiten tate 








: 
4 
‘ 
' 





remem ants 


% 
i 





SCIENTIFIC AMERICAN 















| 
' 
' 
| 
' 
| 

I | 

u — ' 
Finding the protein present in grain by the Kjel- 

dahl method. 
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Soil Analysis and 
Seed Selection 


A New Problem in Agriculture 


By L. V. Redman 
Department of Industrial Chemistry of 
the University of Kansas 


The chemist in agriculture is concerned with 
two main problems The first deals with the 
composition of the soil and the availability for 
plant life of its constituents The second has 
to do with the selection of sced according to its 
chemical composition with the object in view of 
obtaining, not a greater number of bushels of 
vrain per acre, but a greater yield per acre of 
any one chemical constituent contained in the 
gram This latter proble m, the application oy 
the law of natural selection to the increase in 
vield of any one chemical compound present in 
vrain, is new and inviting.—Epiror. 























An hydraulic hand press of 100,000 pounds for ex- 
pressing oils, waxes, etc. 
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N ITROGEN, phosphorus, potash and lime are the 
4 


four “critical” constituents which every soil must 


contain if it is to be productive, and a chemical analysis 
revenis their presence or absence A good soil to be 
termed rich must contain at least 0.4 per cent of soluble 
potash, 0.25 per cent of phosphoric acid, 1.0 per cent 
soluble lime, and 0.25 per cent of soluble nitrogen 
compounds rhe other chemical elements which make 
up the bulk of all soils, are generally present in large 
proportions, and considerable variation in the amount 
of these elements present is not critical An analysis 
reveals the constituents of the soil and the amount of 
each element present, but does not always give in a 
satisfactory manner the availability for plant food of 
the four criti i] elements The reason for this les 
in the fact that it is almost impossible to imitate faith 
fuily the solvent action in the plant cell No solvent 


discovered which will duplicate the condi 
Dilute citric 


has beet 
tiene feand in the growing cell of a plant 
acid is the best single solvent for the purpose, although 
dilute hydrochioric and nitric acids are largely used 
by the chemists in this country 

When the chemist has determined the constituents 
present in: any seil, he must further determine their 


availability The constituent potash will serve to illus 


trate further the meaning of “availability.” If potash 
is present in the soll as a constituent of the rock 
feldspar, it is “locked up” or not available, for the 


feldspar is practically insoluble; however, if the soil 
be treated with land plaster or gypsum, the potash is 


changed into 


the sulphate of potash, and is readily 
soluble and available for plant food 
And although 


hensive as one could wish for, yet sufficient valuable 


chemical analysis is not as compre 


practical data can always be obtained by the chemist 
to repay the ¢ost of the analysis many times over 
Influencing the Composition of Seed by Natural 
Selection. 
4 chemical problem which bids fair to outclass others 


in importance is the selection for sowing of seed ac 
cording to its chemical composition. The law of nat 
ural selection which is being applied with wonderful 
success to the improvement of races of domestic ani 
mals, and a to the gross yield per acre in grain pro 
duction, may be applied with equal success to the prob 
lem of producing grain which has a more desirable 
composition chemically than the existing varieties 

To illustrate this point further, all grain is com 
pozed of three classes of chemical compounds, fats or 
oils, protein ind carbohydrates (carbohydrates are 
sugars and tarches The oils, fats, sugars and 
starches supply heat and muscular energy to the body 
The proteins bulld up the muscles and nervous tissue, 
and all mental processes are concerned directly with 


the breaking down of protein in some form Proteins 


are the building materials of muscles and tissues, and 


the fuel of the brain and nerves, just as fats and carbo 
hydrates are the materials for heat supply to the body 
Any grain, therefore, which can be produced which will 
contal i er percentages of proteins than the exist 
i varieti« will serve two purposes it will have a 
larger mu e-batlding ilue and nerve value, and its 
heating propel vi be reduced This is of con 
idera im vu vhen one recollects that most 

veh ¢ ent d oats, used in the form of 

bread ' il are at least fifty per cent 
ton ‘ upport of the individual 
r! l " ire consequently 


fifty yx e tl rotein is 


one hundred per cent too low. Consequently, all cereal 
diets must be supplemented with meats which are very 
largely protein. If the protein content can be increased 
one hundred to two hundred per cent in grains, cereals 
could safely supplant a large part of our meat diets. 

With these facts in mind it is evident that any re 
search work which will increase the percentage of pro- 
tein per bushel of grain will be of great value. 

Some pioneer work in this direction has already 
been done by chemists. For example, at the Govern 
ment Agricultural Experiment Station in the University 
of Illinois, there has been developed four distinct 
“strains” of corn, all from the same original seed. The 
first strain has forty per cent more protein than the 
original grain. The second strain has twenty-five per 
cent less protein than the original. The third strain 
contains sixty-five per cent more oil than the parent 
corn, and the fourth contains fifty-five per cent less oil. 
These changes have been accomplished by ten years of 
selection based upon chemical analysis. 

What changes may be brought about in ten more 
years or half a century of selection is impossible to pre 
dict A much-needed improvement in the muscle and 
nerve value of our ordinary grains may be hoped for, 
and a corresponding increase in muscle and nerve 


energy in the life supported on these cereals. 


Atmospheric Ozone Up to “Date 


RTIFICIALLY generated ozone has attained a 
L prominent position in technology, and is daily being 
put to new uses. What of natural ozone, that which 
occurs spontaneously in the atmosphere? Half a cen 
tury ago this substance was regarded as nature's great 
seavenger. Then, and for many years thereafter, it 
was a commonplace that an abundance of ozone in the 
air betokened a healthful climate. “Ozone” was a 
word to conjure with, and figured conspicuously in the 
advertisements of health resorts. The air of forests, 
of mountains, of the sea, was supposed to owe its 
bracing effects to this gas. The degree of ozonization 
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Weighing large samples in chemical soil analysis. 


of the air was tested by the rate of change of some 
easily oxidized substance; especially the ozone papers 
devised by Schinbein and variously modified by subse- 
quent authorities. 

A deplorable amount of care and labor has been 
wasted on ozonometric observations according to the 
traditional methods, which are still kept up by certain 
meteorologists and hygienists. It has long been known 
that the so-called ozone reaction, indicated by the 
coloration of test-papers, is due partly and perhaps 
entirely to other oxidizing agents in the atmosphere, 
such as the oxides of nitrogen, hydrogen peroxide, and 
chlorine. Moreover, no allowance is generally made 
for the varying strength of the wind (with correspond 
ing variations in the amount of air passing over the 
test-papers), the hygroscopic action of the papers, and 
various other sources of error. 

Chemists have made quantitative determinations 
of the ozone present in a given volume of air, 
with remarkably discordant results. In reference 
books it is commonly stated, on the authority of 
Houzeau, that country air, 6 feet above the ground, 
contains on an average 1/700,000 ozone by volume. This 
amount would be perceptible to the olfactories, and 
Houzeau’s estimate supports the popular belief that 
“ozone-bearing air” can be detected by its smell. On 
the contrary, llosvay (Bull. Soc. Chim. de Paris, 1889) 
was unable to find any certain evidence of the presence 
of either ozone or hydrogen peroxide in the air, but 
found on the other hand that all the so-called observa- 
tions of ozone with test-paper probably relate to nitrous 
acid. More recently, Hayhurst and Pring (Trans. 
Chem. Soc., 1910) made a great number of tests at 
various altitudes, with the aid of kites and balloons, 
and found that in every case the amount of ozone was 
too small to be detected, i. e.. less than 1 part in 
4,000,000,000 parts of air, up to 8,000 feet above the 
ground; while at greater altitudes, up to 10 miles, the 
amount increased, but still remained very small. 

Ozone is produced in the lower atmosphere by light- 
ning discharges and possibly by other agencies, but 
probably enters immediately into chemical union with 
oxidizable substances and therefore has but a momen 
tary existence. The old idea that it is more or less 
permanently present in regions of the atmosphere in 
habited by man and that its fluctuations are of hy- 
gienic importance is hardly tenable at the present day 

Nevertheless ozone exists in the atmosphere, and is 
beginning to be looked upon as a meteorological element 
of great significance. It is formed from oxygen by elec 
trical discharges and by the action of ultra-violet light, 
and most actively when the gas is dry and cold. 
It is therefore reasonable to suppose that it oc 
curs most abundantly in the upper atmosphere, miles 
above the earth, where the amount of ultra-violet 
radiation from the sun is much greater than 
in the lower air, where there are frequent dis 
charges of electricity in the form of the aurora, mois 
ture is almost nil, and the temperature is very low 
The solar spectrum always shows strong ozone absorp 
tion-bands, proving that somewhere in the atmosphere 
ozone is permanently present. The blue color of the 
sky may be due partly to ozone. However, probabl) 
the most important function of the so-called “ozone 
blanket” of the upper air is its selective absorption in 
the thermal part of the spectrum, in virtue of which 
it lets solar radiation in much more readily than it 
lets terrestrial radiation out. (See ScIENTIFIC AMER! 
cAN, August 6th, 1910, p. 107.) 
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Increasing the Food Supply of a Nation 


How Intensive Farming is Practised in Germany 


By Homer C. Price, Dean of the College of Agriculture, Ohio State University 


NATION’S food supply may be in 
* See either by increasing the area 
cultivated or by increasing the yield per 
acre. In America we have been using 
the former method, and in Germany the 
Within 


twenty years the cultivated area of grains 


latter method has been used. 


in Germany has not increased over 5 per 
cent, but within this time the total prod- 
uct has increased over 60 per cent, due 
to the increased yield per acre. This in- 
crease has been due to the application of 
science to the practice of agriculture and 
has resulted from a better cultivation and 
handling of the soil, from the more 
abundant and intelligent use of stable 
manures and commercial fertilizers and 
from the selection and breeding of more 
productive varieties Of crops. 

A comparison of yields between single 
years is of little value because one year 
the crop may be abnormal due to an un 
usual season, but by taking an average 
for a period of years & representative 
yield is given that is a safe basis for 
comparison. In taking the government 
statistics of Germany, and making a com 
parison between the average yields for 
the ten years from 1SS3 to 1892 and for 
the five years from 1906 to 1910, they 
show that the following increases in crop 
yields have been secured by the Ger 
man farmers within twenty years: 
INCREASE IN YIELD IN FARM CROPS OF GER 

MANY IN TWENTY YEARS. 


trerage Yield Per Acre 


Period Period 
1886-1895 1906-1910 Increase in 
Crep bushels bushels 20 years 
Wheat 21.2 $1.2 47.8% 
Rye 16.6 28.3 TOV.0% 
Oats ‘ $4.1 57.5 68.6% 
Barley 24.5 7.2 51.8% 
Potatoes 130.0 210.1 61.6% 


Practically the same figures for the 
United States present a very different pic 
ture Our yields are not only in most cases 
less than one half what they are in Ger- 
many, but the percentage of increase has 
been very much less as shown by the fol 
lowing table 
INCREASE IN YIELD IN FARM CROPS OF 

UNITED STATES IN EIGHTEEN YEARS. 
Yield Per Aere 

Period 

1906-1910 Increase in 





ISS6-18905 





Crop. bushels bushels 

Wheat 12.7 14.7 

Rye 12.7 16.4 

Oats 0.0 

Barley 2 °4.6 

Potatoes 73.2 96.9 32.3% 





While the yield of wheat per acre in 
Germany has increased 47.8 per cent in 
twenty years, in the United States it has 
increased only 15.7 per cent, notwith- 
standing the fact that the yield in Ger- 
many is over twice as great as in America. 
A comparison of the tables will show that 
What is true of the wheat crop is true 
of the other crop yields. The German 
farmer is not only producing much more 
on the same area, but he is increasing 
his yield much more rapidly than the 
American farmer. And yet the German 
farmer has not reached his limit by any 
means, and one of the leading German 
agricultural Wohlt- 


mann, said recently that he was confident 


authorities, Prof. 


the German farmers could increase their 
present yields 40 per cent within the next 


twenty years. However this may be, it 


be pointed out that the German crop yields aré con and the soil is in fine condition before the crop is 


Stantly increasing from year to year, and 


IS ho tendency to go back or even stand still. 


What has made this rapid increase and 
yields so much greater than in America ? 
tion that naturally arises. Primarily it is 














Harvesting the kind of crops that make Germany independent. 


























Courtyard of a German farmhoase. 

















Center of operations on a German farm. 


can at least His fields are prepared so that they look like a garden, 


as yet there planted. He is more careful in the selection of his 
seed and his stand of the crop on the ground is more 
perfect. He has also learned how to feed his crops 
is the ques with fertilizers. In the first place he scrupulously 
due to more 


why are the 


commercial fertilizers, and he knows they are not to 


fertilizers, The German farmer has learned how to use our present 


be used to replace stable manures, but 
only to supplement them. He has also 
learned the necessity of keeping his land 
filled with humus to make it “crumbly” 
so that it is easy to cultivate and will 
hold rain water that falls on it. He does 
this by growing alfalfa and legumes, by 
plowing under green crops, and by the 
use of stable manures. 

But back of all this are two causes that 
are fundamental. First, the active and 
effective work that the German govern- 
ment has done to develop agriculture 
The European nations shape their policies 
on a war footing and the standard of effi 
ciency sought is to be able to produce 
their own food supply in case of war 
England long ago staked her security in 
her navy and sacrificed her agriculture 
to manufacturing and commerce and cave 
up as hopeless the producing of her own 
food supply. 

Germany, together with the other con 
tinental nations, has maintained high pro 
tective tariffs on agricultural preducts 
and accepted it as a fundamental problem 
of national existence to produce in so far 
as possible her own food supply. 

As a consequence an excellent system 
of agricultural education has been de 
veloped and an extensive system of scien 
tific research through agricultural experi 
ment stations is maintained. The govern 
ments of both individual States and the 
general government make generous ap 


f agri 


propriations for the development « 
culture, all looking toward the one goal 
feeding the nation. Chambers of agricul 
ture have been established in the separ 
ate provinces and are wielding a tremen 
dous influence in the agriculture of the 
country. They not only look after the 
ordinary administrative affairs, such as 
the enforcement of inspection laws, but 
they are actively engaged in promoting 
the business interests of farmers through 
the organizing of co-operative societies, 
distributing the immigrant labor and 
every agency that promises to advance the 
interest of agriculture. 

The second fundamental cause of the 
rapid development of German agriculture 
has been the efficient business organiza 
tions that the farmers have perfected 
along co-operative lines. This is particu 
larly true in regard to credit. Intensive 
farming cannot be developed without an 
abundant expenditure of working capital, 
and before the American farmer can in 
crease his yields per acre to anything near 
what the German farmer has done he 
must have capital that can be secured 
much more easily and at a much lower 
rate of interest than is the case at- the 
present time. 

German farmers, through their land 
mortgage associations, are carrying at the 
present time over one billion dollars in 
farm loans, and they do not pay over 4 
per cent interest for any of it, and in 
many cases not over 3 per cent. There 
are also over 16,000 rural banks in Ger 
many that are co-operative farmers’ or- 
ganizations, owned and operated by the 
farmers and having deposits of $250,000,- 
OOO. Through these institutions the farm 
ers secure loans for working capital on 
as favorable terms as is secured by any 
industrial class. The length of time for 


which the loan is made and the terms of repayment are 
adjusted to meet the requirements of agriculture, and 
in this way the German farmer has a great advantage 
over the American who almost invariably does his busi 
ness on too little working capital. 

The pessimist who predicts the rapidly approaching 
saves every bit of waste on the farm and returns it time when 


. a the farmers of the United States will not 
intensive systems of farming, and certainly not to land to the land. 


that is naturally . A : : ex Stable manures are carefully preserved be able to produce enough for our own needs, over 
a S naturally more fertile than in America. The and then generously supplemented with commercial 
rerinan farmer spends much more labor and eapital in 
the growing of his crops than the American farmer. 


looks the possibility of increasing the production from 


aren as Germany has done There is 


no reason why America cannot do equally as ell if 
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not better i} ilse overlooks the possibility of adding The farmer lives by the weather, and it behooves announced to the French Academy of Sciences in 1902. 
to our pre irea | reclaiming our waste lands him to know as much about it as science can teach Twentieth century meteorology my be said to date 
The United States Geological Survey estimates there him. It is passing strange that there are many agricul from this achievement, as ninetveath century meteor 
ire 100,000 squ if swamp land in the United tural colleges at which no course is offered in meteor ology did from the discovery of the law of storms. 
Staten that ca .« reclaimed by drainage. and in the ology. Strangest of a while there are many excellent Even had he not discovered the isothermal layer 
I wiming of the id tands by Irrigation we have treatises on marine meteorology, and medical meteor which he subsequently renamed the “stratosphere” 
made bat ’ The population of the United ology. and eve ieronautical meteorology, an adequate Teisserenc de Bort would rank with the greatest 
- na ' ane increase for generations at its work on agricultural meteorology has yet to be written. meteorologists His idea of “centers of action” in the 
resel t ind American farmers will be able to atmosphere is pregnant of practical and theoretical 
preoauce ur food pp f we foster and provide ma Myriawatt ” a New Unit of Power results not vet fully realized. He was one of the fore 
f oul f do the leading European nations rill RE is no difference in the measure of power most advocates of the world-wide outlook in meteor 
| whether produced electrically or by steam, by wind ology and the founder of the plan of collecting daily 


Rise of Agricultural Meteorology 
iW : leo infavorable weather cost the 
| | rie he } extent is the Oss from thi 
that meteorologist 


d practical husbandmen joined 


{ find out more about the relations 
‘ ! ' 

\ eather—the opinion of Sunday 
ent to the contrary notwithstanding 

\\ cul ind to the shorn lamb, but 
I t " ced to fit the wind? 
aul ife represent so maay 
‘ t our affairs to the immutable 
i f ifure Ihe ecret of mitigating the loss which 
d which is weather in the aggre 
pate t he crops is adjustment of the plant 
f f hi vironment This may be accom 
<i ¢ mv i two wavs first, by the selection of 
irieti best fttted to the climate and, second, by 
} nti " net time that the successive epochs of 
the t f will in most likely to coin 
cid it titable conditions of temperature, mois 





ture adsothe ‘ It is true that unseasonable 
veut i pet ime mrcrur ind defeat our best-laid 
pia but } g run the farmer who times his 
operat t ee with the normal march of the sea 
sons in hi i other things being equal, get 
t ne f ind. However, before such a plan 
ch he put ints et ve must find out a great deal 
more ft i ow | wh about the meteorological re 
jirement f pecies and iriety of domesticated 
plant hi ti task of the agricultural meteor 
ist Ment ile, his colleague, the physical meteor 
ologist, must id the cause by carrying out detailed 
Climatic f igricultural lands Intensive 
climatology i t in its infaney and conventional 
Climatic stat le ire of comparatively little value to 
the agricu wcnuse they ignore local features 

l ‘ ‘ 12 dica that rricultural meteor 

j it last coming into its own A notable con 

ferem n this ubject was held at the last meeting 
of the Britis Association for the Advancement of 
Science \n loternational Commission on Agricultural 
Mets ece!l ippointed by the Internationa! 
Mets i (Committee, held its first session in Paris 
eptember Most important of all, the Interna 

onal Meteoro ica! Committee itself, which embraces 

in its mem) » the directors of the principal na 
iional weather services of the world, will hold a con 
ference igricults meteorology at its triennial 
iT in BR April. The International Insti 
trate f Agricultr vith headquarters in Rome, is 
dee] interested in this subject, and has recently pub 
shed a report showing just what the existing meteor 
ological services of the world are doing for agriculture 
While the re t agitation of the subject centers in the 


is spread to our own country, and only 


1 few weeks ago the Chief of the United States Weather 


Rurean assembled a number of his lieutenants at At 


lania to consider what steps should be taken for pro 
moting « er relations between that Bureau and the 

agricuitural college ind experiment stations 
a the investigations hitherto undertaken in the 
che ‘ derland between meteorology and agricul 
ture the most grandiose are those now being carried on 
by tl Russia government, under the direction of 
Prof. i’. 1. Brounoy About 150 stations, scattered ove1 
the empl have been specially equipped for such in 
stigatior Rach station comprises small plots of 
md on hich a certain succession of crops is grown 
' fter yea! ind meteorological instruments are 


el in immediate proximity thereto, in order that 





trictiy parallel observations may he made upon the 
t ind the weather. The most important fact re 
ealed | these experiments is the existence of certain 
critical periods” in the life-history of each plant 
vl the cha r of the weather markedly affects the 
teld In other words, the total amount of heat, sun 
hine, rain, and so forth, received by the plant during 
ihe wh period of growth are much less important 
th he currence of definite amounts at certain 
tim In this respect, each species and each variety 
! its special requirements, and up to the present only 
tl principal taples have been studied in detail 


however Russian farmers have become im 


with the expediency of consulting Prof. Brou 


ihout the choice of crops and the best 





or by water There is absolutely no reason for 
holding to the old unit “horse-power based on the 
power of an impossibly strong horse, when we have the 
vatt,” based on the rational centimeter-gramme-sec 
ond system, merely because the former is commonly 
associated ith mechanical power and the iatter with 


Watt 


steam than with elee 


electrical powet Logically the name of should 


be more cl associated wit! 


The 


among electrical 


osely 


tricit; term horse-power is falling into disuse 


engineers It is so much easier to 


rate the power of an engine which drives a generator 


in terms of kilowatts In fact, with direct connected 


engines and generators, it is very difficult to separate 


the mechanical energy from the electrical energy 


But before the engineer can rid himself entirely of 


the old arbitrary units, there is still to be abolished a 


unit that is even more senseless than horse-power for 


the reason that the name is practically the same, and 


vet the ilue is entirely different Ever since 1S76, 


when the unit was adopted at the Centennial Exposi 


tion, boilers have been rated in boiler horse-power 


It is defined as the capacity for evaporating 30 


deg. Fahr 


pounds 


pounds of water from 100 


of feed 


When this unit and the common horse-power unit are 


temperature 


water to steam of 70 pressure 


2a Le 
reduced to the common standard of the British 
that the 


thirteen times that of the common horse-power 


both 


thermal unit, we find boiler horse-power is 


Clearly 
then boiler horse-power is a misleading term and has 
no real reason for existing In an effort to get rid of 
horse-power 


entirely, a paper was recently presented 


to the American Institute of Electrical Engineers by 
Hl. I) Stott and Haylett O'Neill, suggesting that the 
term “myriawatt” be used instead. The term is derived 


from the Greek “myria,” meaning ten thousand, and 


the term “watt One boiler horse-power very nearly 
equais ten Kiliowatts or ten thousand watts Hence 
myriawatt.” In terms of British thermal units, 


one kilowatt is equal to 3,415 units per hour and one 





boiler horse-power to 33,475 units per hour \ “myria 





watt” would then be 34,150 British thermal untts per 


hour or only two per cent more than the boiler horse 


power It is the common practice to rate water tube 
boilers at one boiler horse-power per ten square feet 
of heating surface As this is an arbitrary measure, 





no harm can be done by increasing the unit two per 


cent, and boilers might hereafter be rated at one 


myriawatt”™ per ten square feet of heating surface 
At a Standard 


the American 


joint meeting of the Committee of 


Institute of Electrical Engineers, and a 
committee appointed by the American 
of Mechanical 
mended and Mr. CC. O 
unit to the International 
Ziirich It 


the term will be 


special Society 


Engineers, the new term was recom 
Mailloux was appointed to pre 
Electro-Technical 


that 


sent this 


Commission at seems quite probable 


adopted abroad, where “boiler horse 


powel is never used, and no suitable substitute 


exists 
The new 


term permits the use of a simple system of 


determining the over-all efficiency of a plant. For it 


is only necessary to divide the kilowatt output by the 


myriawatt and multiply by ten to obtain the per cent 
of efficiency. The input of a plant and its output need 
no longer be stated in different and unrelated units of 
power. All power can be measured in terms of a single 


unit. Blessed is the man who makes one word grow 


where two words grew before. 


Teisserenc de Bort (1855-1913) 
A MERICAN meteorologi 


Teisserenc de Bort as 


ts thought of the late Léon 





‘the French Rotch,” and of 


the late A Rotch as “the American Teis- 


Both 


generous 


Lawrence 


serenc de Bort.” men enjoyed ample private 


fortunes and were patrons of meteorology ; 


each of them built and directed a private meteorologi 
cal observatory; and each was the great pioneer 


aerologist of his country. This parallel has unhappily 
been completed by the death of both in middle life, and 
within a few months of each other 

Teisserenc de Bort was born in Paris, November 5th, 
1855. From 1878 to 1892 he held an active position, 
and from the latter year onward an honorary position, 
on the staff of the Central 


France. In 


Meteorological Bureau of 


1896 he founded his observatory of dyna 
mical meteorology at Trappes, not far from Paris, and 
here he began about 1S9S8 the series of sounding-balloon 
which led to 


ascensiops the astonishing discovery of 


the isothermal layer of the atmosphere—first formally 


meteorological reports by telegraph from stations all 


over the globe now being elaborated by an international! 


commission, of which he was president His charts 
of high-level isobars, and his discovery of the relations 
between anomalies of temperature and pressure, marked 
definite advances in our knowledge of the atmosphere 
Iie was one of the creators of the international ¢lassifi 
He joined with 


cation of clouds Roteh in fitting out 


the expedition, on the yacht “Otaria,” which established 


the existence of the antitrade winds above the north- 
east trades 


with H. H 
publication of a 


In company Hildebrandsson he began 





some years ago the great historical 
work on dynamical meteorology, 
pleted. In 


the Roy al 


unhappily not yet com- 
1908S he received the Symons gold medal of 
Meteorological which is 


Society, awarded 


every two years “for distinguished work in connection 


with meteorological science.” He was recently elected 


a member of the Academy of Sciences. 


The Growth of Stumps 


ii occasionally 
ing in wet or 


particularly with trees grow- 


that 


happens, 


soils, stumps of the 


moist 


ophulla) 


very 


Cuban pine (Pinus hete and long leaf pine 


(Pinus palustris) continue to grow by laying on very 
tissue for a f 


The stumps of 


narrow annual rings of woody number « 


years after the trees have been felled. 


Douglas fir (Pseudotsuga taxrifolia) and redwood (Ne- 


quoia gigantea) likewise continue to grow in diameter 
for a longer or shorter period of time. It was observed 
some time ago in Florida that a good many stumps of 
Cuban and long leaf pines felled more than ten years 
previous had continued to form 


annually new layers 


of growth. These annual rings are very narrow, often 


only from three to six cells wide, and are indistinctly 
visible even under the high power of the microscope. 
What 


how the 


appears to puzzle the forester most of all is 


roots retain their such a long 


vitality for 
time and supply the cambium of the stump and larger 
food 


material 


manufactured 
food 
must be manufactured 


amount of 
Before the 
utilized by the tree it 


roots with a _ sufficient 


to deposit layers of wood. 
can be 
in the leaves \ chestnut tree, for instance, produces 
new shoots from the root collar as soon as it is felled 
and the leaves on these young shoots supply the root 
food. 


the pines do not ordinarily 


system with elaborated The stump thus con- 


tinues to live, but produce 
stump shoots and can not manufacture food material 
for themselves It 


that the 


would seem reasonable to conclude, 


roots of these pines are parasitic 


therefore, 
and are grafted on those of the neighboring trees, which 
supply the pine stumps with the 
food. 


trees often unite, especially in shallow wet soil, where 


required amount of 


prepared The roots of closely allied species of 


the roots of both young and old trees are near the sur- 


face and necessarily come in close contact with one 


another. 
The 
posited 


which the wood is often de- 
that the 


ined those of the living trees. 


irregularity with 


clearly indicates roots of only one 





side of the stump have j 


Sometimes the fresh wood deposited on one side is 


more than double that on the opposite side. This new 
wood produced is often 
that 


usually 


scarcely distinguishable from 


The 
interlaced and in an isolated state are curved 


formed naturally. fibers or tracheids are 
The markings on the cell walls 
formed tissue. The 
that the cell 


little or 


and have blunt ends. 
are similar to those of normally 
reveals the fact 
that 


early 


compound microscope 


thinner and there is 


late 


walls are slightly 


no distinction between the and wood in 


these narrow zones. 


Holland Gas Exposition 


HE gas exposition of Amsterdam, which closed Oct 
ober 15th, 1912, numbered among its exhibitors 200 
firms of different countries, only one of which was from 
the United States. It 
hibits, such as the model of a Utrecht factory for mak 


contained some interesting ex- 


ing gas from petroleum residue by a process of dry dis- 
tillation. 
portance to the United,States on account of our large 


This invention is considered of especial im- 


Other exhibits included a 
safety gas meter having automatic devices for prevent- 


production of petroleum. 
ing asphyxiation from escaping gas; an electrical gas 
lighter 
a burner and 


lighting switch against the wall, and 
mantle which can be used with either 


having a 


end up. 
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Correspondence 


[The editors are not responsible for statements 
made in the correspondence column. Anonymous com- 
munications cannot be considered, but the names of 
correspondents will be withheld when so desired.] 


Effect of Reservoirs on Freshets 


To the Editor of the Sctentiric AMERICAN: 

Mr. H. R. Flint’s article on the control of the Missis- 
sippi, in your January 11th number, contains an import- 
ant fallacy which should not be passed unchallenged. 
Mr. Fl nt pretends that the existence of reservoirs, even 
those of ‘‘many square miles in extent,’ does not regu- 
late or equalize the flow, for the reason that ‘“‘the extra 
water that causes the flood comes on top of reservoirs 
already filled” by previous rains. In this assumption, 
however, he is quite mistaken, even if it were not true 
that the leve! of reservoirs in all modern constructions 
can be and is regulated according to requirements. The 
rate of flow over the spillway of a dam varies with the 
square of the head, or level of water in the reservoir above 
the edge of the spillway, and this head will of course, for 
a given quantity of water flowing into the reservoir, vary 
inversely as the reservoir’s area. This is a fact of such 
common observation, even aside from any mathematical 
consideration, that no demonstration should be required. 
Water powers on streams are rendered useful in propor- 
tion to the storage capacity of the reservoirs back of them. 
The immense value of Niagara’s power consists largely, 
if not mostly, in the greatest power reservoir in the 
world which lies back of it. 

Of course, the existence of a reservoir must “lower the 
ultimate high-water mark attained by the stream’ by 
just the amount of water added to the .eservoir, and in- 
versely as the time it takes to run out. 

This is not in any sense analogous to the influence of 
a forested watershed on stream flow, as Mr. Flint as- 
sumes, because when the ground is saturated, the ‘‘reser- 
voir” is filled to capacity and no longer stores any water. 

Milwaukee, Wis. Georce W. CoLLes. 


The Alaska Reindeer Industry 


To the Editor of the Sctentiric AMERICAN: 

I have just noticed in the issue of January 4th the 
letter of Mr. A. W. Williams, of Chena, Alaska, regard- 
ing the Alaskan reindeer herds, which, in view of the 
wide e'rculation of the Screntiric AMERICAN, I consider 
worthy of notice. 

Mr Williams implies that the Bureau of Education's 
reindeer enterprise in Alaska is unsuccessful in that it 
doe; not provide a draft animal and a meat producer 
throughout all of the vast and varied regions of Alaska. 

Mr. Williams has entirely miseconceived the object of 
the Bureau of Education in this undertaking. It is 
neither the duty nor the endeavor of the Bureau of Edu- 
cation to furnish Alaska generally with a draft animal 
and a meat producer. Its Alaska reindeer industry is 
confined solely to the native population of Alaska; its 
object is to provide assured means of support for the 
natives of the vast untimbered grazing lands of northern 
and western Alaska, which are adapted for reindeer rais- 
ing; in this it has been eminently successful. 

Instead of being ‘‘confined entirely to narrow strips 
of land bordering the oceans,”’ the reindeer industry 
affects a region approximating in length the distance 
from Maine to South Carolina. In this region reindeer 
herds are found in the valleys of the Noatak, Kobuk, 
Selawik, Yukon, Kuskokwim, and other rivers, at many 
points hundreds of miles from the coast. The northern- 
most herd is near Point Barrow, on the shore of the 
Arctic Ocean, in latitude 71 degrees 27 minutes, longi 
tude 156 degrees 20 minutes; the southernmost herd is at 
Ugashik, in southwestern Alaska, forty miles from the 
North Pacific Ocean, in latitude 57 degrees 50 minutes, 
longitude 154 degrees 50 minutes. A straight line from 
Point Barrow to Ugash'k is approximately 960 miles in 
length. A line connecting each of the fifty-three herds 
would be more than 5,000 miles in length. 

The official reports for the fiscal year ended June 
30th, 1912, show a total of 38,307 reindeer in Alaska, of 
which 624 natives own 24,003, or 62 per cent, represent- 
ing at an average value of $25 a capital of $600,075. The 
total income of the natives from the reindeer industry 
during the fiscal year, exclusive of value of meat and 
hides used by the natives themselves, was $44,885.04. 

Mr. Williams’s statement that my natives (I was the 
superintendent to whom he referred) “had to shovel snow 
several hours in order to enable the reindeer to reach 
their food,” and that the Government had required ‘‘the 
continued services of between thirty and forty men to 
shovel snow off the moss” or the Holy Cross herd, is 
without foundation. No men were employed to shovel 
snow and, so far as I know, none was shoveled. On the 
trip to which he has referred, I used reindeer as draft 
animals all winter, covering a trailless country from 
Unalakleet to Cold Bay, via Kuskokwim, Nushagak, 
and Iliamna, traveling a distance of more than 2,200 
miles—a record to compare favorably with that of the 
best dog team in Alaska, when cost, comfort, and condi- 


tion of trails are taken into consideration. I neither broke 
trails on snow shoes, nor pushed behind handle bars—I 
rode. . W. T. Lopp, 
Washington, D. C. Chief of Alaska Division. 


What is Mentality ? 


To the Editor of the Sctentiric AMERICAN: 

In recent years I have had more or less to do with 
feeble-minded people, and have come to a new realiza- 
tion of how much mentality depends on physical organi- 
zation. This experience has materially modified theories 
previously held as to the genesis of the individual mind. 

My present theory is this: Mentality, thought, con- 
sciousness, whatever you will, is the expression of the 
reactions that occur between nervous (electro-chemical?) 
energy and energy generated in the blood stream. The 
brain alone is usually spoken of as the organ of mind, 
but the brain in itself is as powerless to produce mental 
action as a dynamo to produce electricity without con- 
junction with some external force. This external force 
in the ease of the brain is the energy produced by the 
blood. All brain action ceases at once if the blood supply 
is shut off, and the individual drops into the blank of ex- 
tinction. 

A long array of facts, inexplicable by the brain theory, 
are reasonably explained on this hypothesis of brain and 
blood interaction. The normal mind arises from normal 
blood and brain. When either of these is abnormal, or 
both abnormal, the resulting reaction is abnormal and 
we have the abnormal mind. 

The animal body is a wonderful chemical laboratory, 
and the blood it manufactures is composed of many 
chemical elements contributed by the numerous glands 
and other tissues. Now if any of these glands and tissues 
are defective or absent, so that the elements they furnish 
are defective or missing, the blood is thereby made defect- 
ive and a defective mentality results. If a person has a 
diseased thyroid gland, or if it is missing, we have the 
eretin, a feeble-minded person. If this gland has such 
decided influence on the quality of mind, may it not 
fairly be assumed that other glands have a similar influ- 
ence? Indeed, we know they have. The gelding has 
neither the robust mentality nor the robust physical con- 
stitution of the entire animal. 

In all the past and up to the present, mankind has been 
unable to discover the real nature of insanity, epilepsy, 
feeble-mindedness, because they have looked for the 
cause in the brain alone or in the nervous system, or in 
the secretions alone; the secret lies probably in the reac- 
tions indicated, and these have been and are still beyond 
detection. 

Everything that comes into existence does so through 
some process. In a universe where everything is inex- 
plicable in its ultimate to the human understanding, is 
this hypothesis as to the genesis of the individual mind 
unreasonable? Henri Bergson says: “From this ocean 
of life in which we are immersed, we are continually 
drawing something and we feel that our being, or at least 
the intellect that guides it, has been formed therein by a 
kind of local concentration."” Supposing that there is an 
ocean of life or an ocean of mind, still there must be an 
individual process to generate the individual life or mind, 
there must be this “local concentration” as Bergson 
terms it, and why should not the interaction of blood and 
brain energy be the process, seeing that both are neces- 
sary to life and mind? 

Of course, individual, conscious immortality is de- 
stroyed by this hypothesis, for when the complex of 
forces is dissolved out of which the individual arises, 
body and mind, the personality is forever dissolved. 

Perhaps this theory is not new, but so far as I am con- 
cerned it is. If a similar one has been advanced by any- 
one, I have not seen it. It it can be shown to be unten- 
able, well and good. It is the truth, so far as we are able 
to comprehend the truth, that we want. 

Fairibault, Minn. Epaar Opson. 


The Fallacy of the Spring Wheel 


To the Editor of the Sctentiric AMERICAN: 

For purposes of comparison, assume that a vehicle is 
equipped with full elliptical springs between the body 
and the axle and that the wheel is a “perfect spring 
wheel.’’ When a load is imposed upon the vehicle, the 
elliptical spring and the bottom and top spring of the 
wheel will be depressed. This depression we may call the 
normal depression. If the wheel is to have the same 
shock-absorbing efficiency as the elliptical spring, then 
the normal depression of both must be approximately 
equal. In the case of the wheel springs, however, it is 
clear that the springs below the hub of the wheel and the 
springs above the hub are flexed in opposite directions, 
so that in one revolution of the wheel the springs in it 
must undergo a flexure of double the normal depression. 
Therefore, if the vehicle were driven over a perfectly 
level road, the elliptical spring would simply remain in 
its position of normal depression while the springs in the 
wheel would sustain a flexure of double the amount of 
the normal depression at every revolution. The spring 
of a 40-inch wheel would therefore sustain approximately 
525 double normal flexures in every mile in addition to 


the flexures caused by the absorption of irregularities of 
the road. 

The working of the springs due to the irregularities of 
the road will be the same in either case. Now, if we 
represent the amount of this working per mile by X, the 
normal depression by Y, and the miles by M, 
represent the comparative working of the two springs as 
follows: 

Work in elliptical spring, MX 
Work in spring wheel, M(X + 1,08 Y). 

The springs in the wheel must therefore undergo 1,050 
complete normal flexures in each mile more than the 
elliptical springs. This would develop an amount of 
heat and a rate of depreciation in the spring wheel which, 
in the opinion of the writer, makes it practically certain 
that no spring wheel, however ingenious and perfect m 
action, will ever become a practical success. 

This same reason is recognized, even by the layman, 
as the cause for the rapid depreciation in automobile 
tires; but so-far as the writer is aware, has never been 
recognized in connection with the spring wheel. 

Plainfield, N. J. G. F. Fisner. 


Panama Canal and Free Tolls to Domestic 
American Shipping 
To the Editor of the Scimntiric AMERICAN: 

The note of Earl Grey to the Government of the 
United States in protest of the free tolls to American 
domestic shipping using the canal in trade between 
United States ports, made the point that if American 
shipping did not pay tolls, there would be no means of 
ascertaining the additional burden that would be laid on 
foreign tonnage. 

That would hardly seem to enter into the case, at 
least not for many years, as Prof. Emery Johnson pointed 
out in his report to the United States Government that 
the United States would have to make up the deficiency 
in the canal revenue for years to come, even though 
American ships all paid tolls. 

So as far as foreign tonnage is concerned, the United 
States allows foreign tonnage to use the canal at less 
than cost. 

Free tolls for American domestic shipping is indefen- 
sible from every and any standpoint. It is in effect a 
subsidy to as great a monopoly as exists on the sea— 
American coastwise tonnage. 

American coastwise tonnage is shielded from the com- 
petition of any foreign steamers. None but American- 
built craft can engage in the trade between the United 
States Atlantic-Pacific ports. 

To give this tonnage free tolls is the same as handing 
it money from the United States treasury; and no 
thought whatever is given to the interests of shippers 
No thought apparently is given as to the possible com- 
bination that may be effected by the owners of American 
coastwise tonnage that will engage in the trade. 

And from the present reports of the activity in ship- 
yards the world over, including the United States, it 
would not be a surprising thing to find that in the course 
of a year or two, it would be a difficult matter to place 
an order for tonnage and secure anything like prompt 
delivery; freights meanwhile being at the mercy of ton- 
nage owners that have no more hesitation in charging all 
the traffic will bear than have railroads. 

And besides this, there is a phase of the matter that so 
far has apparently not been touched: American steamers 
engaged in trade to foreign ports and using the Panama 
canal will have to pay tolls. While American steamers 
engaged in domestic coastwise trade using the canal will 
go through free. 

On what grounds can Congress make such a disfine- 
tion? It is class legislation pure and simple; diserimina- 
tion of the worst sort; taxing American steamers engaged 
in foreign trade and exempting them in domestic. 

No one has ever claimed that we would have to extend 
aid to tonnage to upbuild our coastwise trade. The 
efforts that have been made in Congress in the last 
decade have been in behalf of American tonnage that 
was to upbuild our deep-sea foreign trade. American 
tonnage on the deep seas “could not stand the competi- 
tion of foreign steamers.” “It cost more to operate the 
American; cost more to build and compete; it was neces- 
sary that Congress extend aid in the shape of bounty_or 
subsidy; and Congress turned a deaf ear to thatpart, 
of the American merchant marine that did make a same- 
what plausible showing, that needed aid, and later grants 
a measure of subsidy—for that is what free tolls is in 
effect—to that part of the American merchant marine 
that not alone needs no subsidy of any kind, but which 
is and has been favored as has the shipping of no other 
nation. 

In the interest of American fair play, the free-toll 
measure should be recalled; that would be one justifiable 
act. And not alone in the cause of justice should it be, 
but on the ground of discrimination; there is nothing in 
the Constitution or in law that permits Congress to levy 

olls on American shipping using the canal and destined 
for ports outside of the United States, and giving free 
passage to American ships destined to ports of the 
United States. Cuar.es Depsses, 

Chicago, Il. 
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Hauling twenty-two and one half yards of crushed rock in five dump wagons. 


“economies of the Farm Tractor 


The New Way of Tilling the Soil and What it Means 


By Philip S. Rose 


Such is the condition of the business, and its prospects country. 


for the future seem very bright indeed It looks as is 477,488,000 


though the Commercial success of the automobile were 


to be repeated in the farm power field ing about 


All this activity is easy to understand when one 


comes to consider the immense expenditure for power 


fo conduct the agricultural operations of the about 


necessurs 


The total cultivated area of the United States 
acres, of 
000,000 is annually 
$35,000,000 acres 
made ready for 
that the average 


ten horse-power hours. 


little more than 438, 
devoted to the hay crop, thus leav 
that be plowed and 


the crop each 


which a 





must 
year. It is estimated 
plow an acre is 


work necessary to 


At the Winnipeg Motor > 


Contest last year the average of all trials 





From that time forward the pace has 


been rapid 


Farmers everywhere are now talking 
nbout power farming and thousands have 
become converts to the new idea Six 
veurs ago there were not to exceed five 


hundred gas tractors in the United States 


Last venr more than thirteen thousand 
were sold, and this year the factories of 
turn out no fewet 
Five 


tern Canada. Of 


the United States will! 


than twenty thousand thousand of 


these will be sold in we 
ithe remaining fifteen thousand, some will 
South America, some to Russia and 
the various countries of Europe 


sold to the 


some to 


hut the greater number will be 


farmers of the United States 


Next year more than twenty thousand 


wili be made and sold The demand is 


than the supply and continues t« 





SINCE the er da of time izriculture has de 
., dled upon the muscular power of men and ani- 
min to perform a f its hen work Even after all 
f the other great industries had adopted steam or gas 
or electricil izriculture continued to plod along in 
the time honored custom, because, forsooth nothing 

se was available his condition continued until very 
recent time About a dozen years ago 
the steam tractor va developed = suffi 
clently to attract the attention of many 
of the large western grain farmers and 
then, less than ten years ago, the gus 
tractor, using gasoline or low-grade kero 
ene for fuel, made its first appearance 
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it 








increase from yeur to year There are 
now more than eighty companies en 
gaged in their manufacture ind new 
nes are being formed almost weekly 


ed appears to be on the safe side. 
this as our power factor, we find that the 
total 
the ground once each year is 4,350,000,000 
horse-power 
plish this task and do the other necessary 
work, which amounts to more than twice 
as much additional, there were, on Janu- 
ary ist of the past year, according to the 
report of the 
24,092,882 horses and mules on the farms 
of the United States. 


certainly 
maintained 


quired 
estimated at 
is evident 


showed that it required 15.41 horse-power 


hours to plow an acre, so the figure select 


Using 


expenditure of power for plowing 


hours. In order to accom- 


Secretary of Agriculture, 


Their total value, 





as given by the same source, was esti- | 
mated at $2,698,351,000. The average 
value per head is thus $112.53, which is : 


These animals are 
farm 


low enough. 


almost exclusively for 


power use, and do not include those used | 
in cities and villages. If we take into 


account the harnesses and other gear re- 


before this power is available, 


animal, 
have the 


fifteen dollars per 


that the farmers 


prodigious sum of three billion dollars in- 
vested in power equipment. 
If we assume in round numbers 480,000,- 


OOO acres as the total cultivated area, and 


Billows of earth left in the wake of a tractor plow. 


three billion dollars as the investment, a 














Majestically a huge tractor moves through acre after acre, drawing in its-train a dozen agricultural implements. 
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little calculation will show that the farmers of this 
country have an average of $6.25 an acre invested in 
animal power. This sum seems excessive, but as a 
matter of fact it is greatly exceeded by many farmers. 
The truth of the figures becomes apparent when one 
considers that they provide only two work animals 
to each forty acres of cultivated land. Besides, the 
estimated value per animal is very low. There are 
hundreds of farms where the cost per acre is greatly 
in excess of the figure given. 

Authorities differ as to the annual cost of keeping 
a horse. Grisdale, of the Ottawa Experimental Farms, 
reports an annual cost of $99.80 for each of the nine 
teen horses at the station farm. Burkett, of the New 
Hampshire Station, reports the average cost of keeping 





five horses at $74.38 each, while Cooper in Minnesota 
found the farm cost of keeping horses to vary from 
a minimum of $65.23 to $90.40. If we assume an aver 
age cost for the entire country of $75 per head, which 
seems reasonable in view of the above figures, we find 
the total cost of maintenance of this important in 
dustry reaches the enormous sum of $1,805,466,150, or 
$3.76 per acre 

The total value of all agricultural products for the 
year 1911, as estimated by the census, is $8,417,000,000, 
which amounts to $17.58 per acre for the entire United 
States. From this it will be seen that it requires 21.4 
per cent of the products of the farms to 


fully equal to ten or a dozen horses. The first. cost of 
the larger machines is not much if any greater than of 
the horses which they replace, while the cost of the 
smaller machines is not greatly in excess. 

It is the general opinion of well informed tractor 
men that it will pay any farmer who has two hundred 
or more acres under cultivation, if his land lies right, 
to purchase a gas tractor. For a farm of that size he 
will need one of the smaller machines. His power bill 
for the year should then figure about as follows: 


Interest at 6 per cent ...... Pt, PbS s CaM S72 
bo ere er reer ere Ds chan os 200 
Puel, Cl am6 Maer isc ss. ch b.seecu af 160 

Total eens erry eo oe ee S532 


At the average of $438 for all horse labor the total 
would have amounted to $876. These figures show a 
gain of S344 for the>tractor. 

Any set of estimates are. liable to be misleading. 
Much depends upon the character of.the farm where 
mechanical power is contemplated ‘as to. whether it will 
pay to make the change or not. The kind of farming 
and the mechanical ability of the farm‘owner 6r man- 
ager are the items that must come in for careful con- 
sideration. VPerhaps the best. Way to approach the sub 
ject, and thus arrive at the fact, is to consider the 


experiences of those who have used gas’ tractors, 


farmers of the United States would certainly find it 
profitable. In order to obtain some idea of the costs 
of operation and to obtain an expression of opinion 
regarding the efficiency of the tractor, I sent out a list 
of questions to forty-four Canadian farmers, asking 
the cost of fuel, cost of outfit, labor charges, repairs, 
ete., and finally asking for an expression of opinion in 
regard to the future of the gas tractor. Eleven re 
plies were received and every one expressed the opinion 
that the gas tractor would soon displace every other 
kind of power in Canada. This, too, in face of the faci 
that tractors cost twenty-five per cent more than in the 
United States, and fuel fully twice as much. Several 
reported using gasoline that cost twenty-seven cents 
per gallon, and yet they were enthusiastic fer the gas 
tractor. 

The work reported as being done by tractors covers 
a wide range and includes all field operations, such as 
plowing, seeding, harvesting, hauling to market,’ thresh 
ing, corn shredding, grinding, baling hay, filling ditches 
and road grading. 

There is no question but we have entered upon 2 new 


era in agriculture. The farmer desires the comforts 


and advantages of the city dweller, and these he gets 
easily and cheaply with the small gasoline engine He 
sees that the gas tractor is suitable for the heavier field 
operations, and is generally more economical than horses 

and he is not slow to make the change. 


It enables him to accomplish more in a 





maintain their work animals. In other 
words, more than one hundred million 
acres are required to raise food and pay 
for the maintenance of the horses and 
mules of the United States. Truly this 
is an enormous tax upon our national re 
sources and at a time, too, when the pro 
duction of human food is not keeping 
pace with our increasing population. Is it 


any wonder that farmers are looking to 








season. It multiplies his capacity and 
gives him either more leisure or enables 
him to farm a larger area and increases 
his income. 

Power farming has just begun, and the 
Whether it will 
complish the revolution in agriculture 





start is encouraging. ac 





that it has in manufacturing and trans 
portation only time can decide, but it 








ward mechanical power with eager hope 
fulness? These animals do not furnish 
food or clothing directly, and hence their 


Pulling binders by engine power. 


seems safe to predict that it will bring 
about many interesting social and econ 


omic changes. 





total cost must be chargeable to the annual 
national farm power bill. In this discus 
sion, it should be especially noted that we 
have omitted all interest and depreciation 


charges If these were taken into ae 





count, we should have to add about sixty 
two cents more to the maintenance charge 
per acre, which would bring the total up 
to $4.58, or almost exactly twenty-five per 
cent of the country’s agricultural produc 
tion annually 

While perhaps few farmers have ever 


X-ray Pictures of Micro-organisms 
By Dr. Alfred Gradenwitz 
fae latest advance in the field of 

radiography is the use of X-rays for 
examining microscopic preparations 

If, in spite of the many-sided applica 
tions of X-rays, no attempt had so far 
been made to use them for microscopi 


study, this was doubtless due to the seri 





ous experimental difficulties to be over 





kept an accurate account of the cost of 
keeping their work animals, they are, 


hevertheless, aware that they are paying 





come. A French scientist, M. Pierre 
Goby, at Grasse, has, however, by means 


of a special apparatus (particulars of 





an enormous price for the power needed 
to do their work. Not only are they pay- 
ing a heavy price for the power itself, but 
the fact that it is divided up into such 
small units makes it necessary to employ 
many extra laborers during the busy sea 
son The change to mechanical power 
operates in agriculture just as the adop 
tion of improved machinery in manufae 
turing. It reduces the number of men 
required to perform a certain piece of 
work, and thus reduces the cost. 


Owing to the nature of farm work and 





the fact that there is a long idle period 





which will only be made known in a short 
time) succeeded in removing these diffi 
culties and investigating opaque micro 
scopic preparations by radioscopy in all 
their most hidden details. 

As pointed out in a memoir recently 
submitted to the French Association for 
the Advancement of Science, Goby at 
first placed his micro-radiographic work 
in the services of paleontology and con 
chy liology The most primitive organ 
isms (protozoa) all kinds of foraminifers 
and similar microscopic beings can thus 


be investigated in their innermost struc 








during the year, it is difficult to maintain 
enough laborers in the country to do the 
work during the busy season. This fact, 
coupled with the high maintenance cost of work ani 
mals, has turned the minds of farmers toward mechani 
cal power. They figure that they can well afford to 
buy a tractor instead of keeping a dozen or more horses. 
The tractor does not require special attention during 
the times it is idle. It does not cost anything for 
fuel while idle. It does not require as many op 
erators as the horses it replaces, and it is able to 
turn out more work in a day. Moreover, it is able to 
work longer hours and during the hottest weather. The 
speed with which it can -prepare a field for a crop or 
Seed the ground after it is prepared is an important 
item, for ig is well known that the yield often depends 
upon the soil condition when the ground was plowed 
or the moisture content of the soil when the seed was 
Planted \ rapid machine like a tractor enables the 
farmer to take advantage of soil and climatic condi- 
tious much more successfully than when he depends 
upon horses. 

It is true that the tractor is not adapted to the 
small farmer. It costs too much. Prices now range 
from $1,200 to $3,000. The higher price is for the 
larger machines which will develop anywhere from 
fifty to eighty horse-power. 

_ These machines can easily do as much as twenty- 
five or thirty horses, while the smaller machines, which 
Will develop from fifteen to forty horse-power, are 


Hauling logs in Tennessee over roads that are roads only in name. 


There is no place in this country where power farm 
ing is carried on more extensively than around Beach, 
N. D., and Wibaux, Montana. The farms are large and 
horses are used -merely for driving purposes and to 
haul light loads from town if the farmer does not 
possess an automobile. All the heavy work, such as 
plowing, disking, seeding, threshing and hauling the 
crop to market, is done with tractors. Many steam 
tractors are used, but gas tractors are the favorite. 

As an example of the amount of work a tractor can 
do in a season, take the record of E. G. Paul, one of 
the Beach tractor farmers. Last vear he plowed S10 
acres of sod, disked SOO acres, seeded 1,600 acres, har- 
vested 1,440 acres and threshed and then hauled his 
grain to market besides doing a considerable amount 
of road grading. FE. A. Beasley, a prominent farmer 
near Lake City, Iowa, says he finds his tractor more 
economical and satisfactory than horses. Joe Edging 
ton, another Iowa farmer, reports that it cost him less 
than eighteen cents an acre to do his plowing last fall 
with an engine burning distillate. He used two and 
three quarter gallons an acre, which cost him six cents 
a gallon. 

The most of Montana has been developed with me- 
chanical power, and the three western provinces of 
Canada depend upon it. It would seem if these Cana- 
dian farmers can make power farming pay that the 


ture. Goby has even succeeded in ascei 
taining the existence of differences in 
species when ordinary methods of investi 
gation only showed the existence of a single species 
It is known that sea sand contains fossil remains of 
all sorts of microscopic organisms. When examining 
a sample of such sand under the microscopic X-ray 
apparatus, a surprising abundance and variety of forms 
is revealed, each individual being analyzed far more 
safely than under the microscope. In addition to these 
applications, micro-radiography also lends itself for in 
vestigating the formation of the bones of smal! verte 
brates from their birth to the adult stage. Apart from 
the structure of bones, peculiarities of the skin and any 
anomalies of small, though not microscopically small, 
animals can be investigated with the utmost eure, any 
fleshy parts and even muscles becoming transparent se 
as to come out distinctly on the background. Studies 
in comparative anatomy are thus greatiy facilitated 
Other applications will doubtless be found in the 
near future; those above mentioned would seem tu 
give an adequate idea of the possibilities of this new 
science, the further development of which will be left 


to the experimenters themselves 


The Library of the Late Prof. Skeat has been pre 
sented to King’s College, London, where. with the 
library of the late Prof. Furnivall, presented to the 
same college, it is to form a departmental library 
of the School of English Language and Literatur: 
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The Heavens in February 


How Astronomical Predictions Have Been Verified in the Laboratory 
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examined under high dispersion 


By Henry Norris Russell, Ph.D. 


of fainter lines may be distinguished from one another 


the fact that the lines of one series are usually 
harp, and those of the other usually diffuse when 
These sharp and dif 


fuse series are so arranged that the pairs of one sort 
and the other alternateein the spectrum, presenting a 


very beautiful picture, which can be seen by any one 


» can look, with a spectroscope of very moderate 


wwer, at an electricearc whose carbons are plentifully 


treated with someesalt of sodium 


It will notedo, however, to use a Bunsen burner, for, 


at the relatively low temperature of its flame, only the 


ff the principal series of sodium are visible, and 
e pair of these—the familiar lines in the yellow 


within the visible spectrum. It is not until the atoms 


of the metallic vapor are exposed to the more violent 


disturbances, thermal and electrical, which befall them 
in the electric are, that they begin to vibrate in the 

ind at the rates, which give rise to the lines of 
he subordinate series 


Very interesting numerical expressions for the wave- 


At 9 o'clock 





sumably because the exact formula is a more compli 
cated algebraic expression ). 
The bearing of all this on hydrogen and astronomy 


In 1896 Pickering discovered, on photo 


is as follows: 
graphs of the spectrum of Zeta Puppis (now visible 
low in the southern sky) a series of lines in the mid- 
die of the intervals between the familiar hydrogen 
lines, and very like them. On measuring their wave- 
lengths, he found that they could be very closely repre- 
sented if, in the well-known formula of Balmer, the 
values m 3%, 41%, 5%, ete., were inserted instead 


of 3, 4, 5, ete. This was evidence enough to make it 
very probable that the new lines were really due to 
hydrogen, whose atoms were stirred up to vibrate (per 
haps by very high temperature) in additional ways, 
besides those already familiar, just as happens to the 
sodium atoms in passing from the flame to the are. 
Rydberg, after Pickering’s measures were published, 
promptly showed that the positions of the lines could 
be very accurately represented by a formula of his 
type. The two series of hydrogen lines appeared to 
be related just like the two “subordinate 
f sodium, ete., 


series” in the spectrum 
the familiar lines corresponding to the 
‘diffuse” and the new to the “sharp” 
series. It was now possible, using the 
last formula which is written down above, 
to predict where the lines of the prin- 
cipal series of hydrogen ought to be, if 
the previous hypotheses were true. 

One of these predicted lines of wave- 
length 4,688 on the usual scale, in the 
blue, agreed with the uncertainty of the 
measures with a bright line observed in 
the spectrum of Zeta Puppis and some 
other stars, and also in the spectra of 
some nebule, and (as was later shown) 
faintly in the Sun's chromosphere. ‘The 
other predicted lines lay in the extreme 
ultra-violet, with wave-lengths less than 
half that of the D lines. For light of 
such short wave-lengths, our atmosphere 
is very imperfectly transparent. Thick- 
nesses of a few feet, such as come into 
question in laboratory measurements 
exert a moderate absorption; but the 
miles of air through which the light of 
the Sun and stars must come are, for 
these rays, entirely opaque. 

There was hence no further possibility 
of testing Rydberg’s brilliant hypotheses 
by astronomical means 

So the matter stood for fifteen years, 
Mar. 8 until Prof. Fowler of South Kensington, 


2 o'clock: Mar. 16 a very distinguished spectroscopic au- 
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At 9% o'clock: March 1 


NIGHT SKY: FEBRUARY AND MARCH. 


engths of the lines of such series have been given by 


Rydberg, who uses equations of the form 


1 
nN (mm 7 mi” 
in which m has the values 2, 3, 4, ete., n, and w are con- 
stants, different for each series of lines, and JN is a 
fundamental constant,” which is the same for all 

series and all elements, and must depend on some uni- 
versal peculiarity of atomic structure. 

rhe constant » is usually not a whole number, but 
is less than unity If we make it exactly unity, and 
vive » a proper value, the formula reduces to that for 
the “balance series” of hydrogen 

When the equations for the different series are 
written in this way a remarkable connection appears 
between the “principal” and “sharp” series In fact, 
the equations for the two may be combined in the 
formula 

1 \ \ 


A ~ (Cm, + g,) (m, + w,)? 


(considering for simplicity a series of single lines). 

Hlere wu, and w, are two constants. If we keep m i 
ind give m, the values 1, 2, 3, 4, we get the positions 
of the lines of the principal series; while if we let 
m 1, and make m 2, 3, 4, ete., we get (after chang 
ing signs) the wave-lengths of the sharp series. It is 
obvious that if we know the lines of one of these series 
we can work out the formula, and then calculate where 
the lines of the other series ought to be. 

This relation has been tested on several elements 
showing such series in their spectra, and found to be 


venerally true (though not perfectly accurate, pre 








Mar. 23 





thority, discovered, only a few months 
ago, that if a very powerful electric dis- 
charge is passed through a mixture of 
hydrogen and helium, in a vacuum tube, 
the lines under discussion can be observed. Hydiogen 
alone has not yet been made to give the new spectra; 
but from the reasons already given there is no doubt 
at all that it, and not the associated helium, is respon- 
sible for them. 

The measured positions of the lines of longer wave- 
length agree perfectly with those observed in the stars, 
and the lines of the principal series are there, in just 
the calculated positions. An additional set of lines, 
intermediate between those of the principal series, and 
forming a fourth series, related to it very much as 
the other two series are related, have also been shown 
on Prof. Fowler’s plates; but all these lines are so far 
in the ultra-violet that they are of no astronomical im- 
portance. 

It would hardly be possible to find a more beautiful 
instance of the confirmation of scientific predictions ; 
and all concerned in it—Prof. Pickering, Prof. Ryd 
berg, and Prof. Fowler—may well receive the heartiest 
congratulations upon the completion of this almost 
romantic chapter of spectroscopic history. 

The Heavens. 

The winter constellations are so familiar that we 
need not linger long over our map. We need only find 
Orion in the southwest, Cassiopeia in the northwest. 
Ursa Major in the northeast, or Leo in the southeast, 
all groups which, wher once learned, cannot be mis- 
taken for anything else; and then to fill in between 
them with the map as our guide. It is worth note, 
however, that the star Zeta Puppis (Argo Navis), which 
shows the series of hydrogen lines of which we spoke 


(Concluded on page 128.) 
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The Fourth Award of the Scientific American Medal 


An Oxygen Fed and Driven Device for Artificial Respiration 


, gos fourth bestowal of the ScreNTIFIC AMERICAN 
Medal was made with the usual care by the Jury 
of Awards of the American Museum of Safety on Janu 
ary 23rd at a largely attended meeting held in the an- 
ditorium of the United Engineering Society’s building 
Before the meeting, at which four medals were award 
ed, a dinner was served in the Rossiter W. Raymond 
room, Which wase attended by ninety distinguished 
guests, including Dr and Mrs. Andrew Carnegie, Mrs 
Thomas A. Edison, a 


in humanitarian movements 


1d many other persons well known 





President Arthur Williams presided at the meeting. 

The ScrENTIFIC AMERICAN Medal was awarded to the 
Draeger Oxygen Apparatus Company of Pittsburgh, 
Pa., and Liibeck, Germany The presentation address 
was made by Dr. Frederick H. Hutton. 

In part Prof. Hutton said: 

“It is the pleasant and precious privilege of the 
Museum of Safety to be the representative of the 
community and of you all in recognizing the splendid 
quality of altruistic service. It is the dream and in 
spiration of the Museum, that on some day the trus 
tees may discharge this duty in its own building built 
and operated by the State, which has delegated its 
duties to it, and by the municipality which benefits 
principally by its activities, as well as by the generous 


co-operation 


f the individuals who recognize its oppor 


tunities But, at present, we do this pleasant duty 
in a hall belonging to someone else; and the medals 
which we award are the gifts of individuals or cor 
porationus who have been keen-sighted to see that by 
endowing such a medal they were foster 
ing and fanning the spirit of uncompen 

















artificial respiration by hand in that it forees large: 
amounts of oxygenated air into the lungs than is pos 
sible by the ordinary methods of artificial respiration, 
and it makes it possible, through its automatic mechani 
cal action, to keep up the work for long periods. The 
Pulmotor is so adjusted that it will force air into the 
lungs until it reaches a pressure of about 3/10 pounds, 
so that the same result is thus mechanically obtained 
as forced breathing in a healthy conscious man: there 
fore, when the three pounds pressure is reached, the 
apparatus reverses mechanically until it obtains a 
negative pressure of three pounds, so that all of the 
deoxidized air is thrown out, leaving the lungs empty 
and free for a new supply. This pressure is particu 
larly valuable in cases of gas poisoning, because five 
atmospheres pressure will maintain oxygen in the biood 
fluid even after the blood cells have been so damaged 
by carbon monoxide that they are no longer able to 
maintain life, but life is maintained by this ‘artificial 
means until the hemoglobin of the red blood cel! 
which normally carries the oxygen, can recover itself 
The Pulmotor in its case weighs about fifty pounds 
so that it can be carried about readily in automobiles 
fire trucks, or ambulances. The wooden case contains 
two entire separate pieces of apparatus, an oxygen li 
halation apparatus for ordinary oxygen inhalation 
(mounted on the lid of the case for use after life has 
been restored), and the special apparatus for 
respiration, which is housed in the case itself r 
two pieces of apparatus have in common the oxygen 
cylinder and the pressure-reducing valve, and either 
of them can be set in operation singly by 


turning a suitably arranged lever to the 





sated service for industrial mankind. 

“These medals are four in number. 
They will first be listed and the recipient 
named, with the reasons for the action 


» delegated representa 


taken; and 
tives will be asked to come to the plat 
form, that the medals may be handed to 


them in pe 





The medals are listed in chronological 
order 


The Screntiric AMERICAN Gold Medal 


must be for some safety or life-saving de 
vice, invented within a recency of three 
years, and exhibited in the Museum’s col 
lections. The device selected for 1912 in 
this ¢lass is the VPulmotol 

The phenomena of respiration are com 
bir 4 ‘ action and chem 
i re-acti | presence of poisons 
in the blood-current timulates the brain 
cells, whiel automatically start up the 
muscles of diaphragm and thorax, where 
by the chest « ity is expanded and air 





flows in to reac upon the blood exposed 





If the poison 
is excessive, if the lung cavity is filled 
with water, or if the chemical compound 


in the blood is stable or unbreakable, 


The pulmotor is 
of great help in 
the hospitals in 
cases where per- 


right or left upon the reducing valve. The 
steel oxygen cylinder is closed by a valve 
which can be opened by a turn of the 
thumb and finger. The cylinder contains 
11% cubic feet of pure oxygen. The oxy 
gen passes from the reducing valve 

injector which has the property of draw 


ing in a large volume of air with a 


tain force of suction, and propelling that 
air forward with equal force through the 
flexible tube in front of the injector. Thi 
suction and delivery injector, therefore 
serves as a motor, alternately filling the 
lungs by pressure and emptying them ty 
suction. The most striking part of the 
Pulmotor is a small leather accordion be 

lows, which effects the automatic reversa 


of the apparatus from suction to detivery, 













sons 
come 
ious gases or 
fumes. 


and vice versa, when essent l Phe bel 
lows is connected with the air tubes. Dut 
ing inflation, the same pressure obtains in 
the bellows as in the lungs, and a our 
as the latter are filled, the bello be 
comes inflated, and in moving forward, 
are over- causes the valve to be automatica re 
by nox- versed into position for suction rhe 
operation is now reversed, and a oon 


as the lungs have been emptied, the bel 








oxygenation does not take place, the 
nerve centers are paralyzed and death re- 


sults. If the nerve centers are paralyzed 


by exe ive electrical action, respiration 
We give herewith a description of the 
Pulmotor in greater detail than was pos 
sible i addres 
The Pulmotor, for which the specific 


award of the ScrenTiric AMERICAN Medal 
Was made, is an oxygen-feed device de 


signed primarily to induce respiration by 








lows contracts and automatically reverses 
the valve again into position fer infiating 

and so on. From what has been stated, 
it will be clear that the respiratory 
rhythm of the apparatus readily adapts 
itself automatically to the capacity of the 


lungs in every case. The rhythm will be 
slow when the lungs are capacious, and 


faster with those of smaller dimensions 
The apparatus performs ali these fun 
tions without any assistance from the 


hands, so that the operator can turn his 








artifici means in persons overcome by attention to an important thing uneiy, 
hoxious gases, electrie shock, the appar keeping the wind-pipe open and closi: 
ently drowned, or in any other cases the gullet. The essential condition to the 
Where the breathing of the patient has success of artificial respiration is the pro 
bee riously impaired or stopped en- vision of two flexible breathing tulx he 
tir it where there still remains a the mask. One of these tulx 
slight irt action The object of the clusively for the supply of pure air and 
appar is is to inflate and deflate the oxygen, while the simple inhalation ap 
lungs in a rhythmic manner, and the pulsa paratus can be called into play, and, as 
tions of the mechanism are so timed that already stated, this portion of th 
about the normal number of respirations ratus is carried on the lid 
per} ute is obtained. Its motive pow Some of the results obtained by the use 
er is an oxygen eylinder containing this of the Pulmotor are most remarkable. On 
as under a pressure of 150 atmospheres February 15th, 1912, several Pulmotor 
whic i supply a 60 per cent mixture were ordered for installation at a Hitt 
of air and oxygen to the patient for forty Byllesby properties. Up to J ar. 
minutes Should it then become neces 1915, twenty-four lives had been saved b 
Si 1e empty eylinder may be replaced the twenty-three machines md a num 
ith a new one with a loss of but a few The pulmotor is brought to the point of rescue by an automobile, and the ber of cases have been | rted subse 
econd It has the great advantage over motorman is saved from the effects of electric shock. (Concluded on page ) 
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Shelling corn with engine power. 





\ pumping engine that can be used for many purposes. Gasoline engines can be bought i. A corn fodder canning factory in operation. Machinery indispensable on the sto 
at the rate of twenty-five to thirty-five dollars per horse-power. literally thousands of these small home-made tractors in use. 4. A gasoline engin is 


-——— 





- 


me ; of 
Threshing with a ten horse-power two-cycle stationary engine. The a 
A GROUP OF INTERESTING MACHINES AND ENGINES WHICH SHOWS HOW GASOLINBA: 


NTIFIC AMERICAN 





e on th stock farm. 2. A little pumping engine fitted to run a grindstone. 3. There are Grinding corn by machine on an Iowa farm. Every farm can use an engine. The smal! 


e engim is mounted upon this grain binder. 5. Cutting up a year’s wood in a single day. farm of only an acre or two needs at least one; the large farm can use several. 


ee 


ines # Of a tractor. Baling the hay crop by machine. 


OLINBAND OIL POWER CAN BE MADE TO DO THE FARMER'S WORK.—(For article see next page.) 
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rasoll 1 Oil Power he Far 
Gasoline an il Power on the Farm 
’ ° ‘ ‘ ’ 
How Engines Have Lightened Farm Work 
By Philip S. Rose 
TEX TIF uses for the gas engine are legion It is the A gentleman who made a thorough study of condi one from Indiana Ile writes: “Three years ago I 
l mee ties tale ‘ e in of the farm, the Pere or tions in the Louisiana rice fields last immer stated purchased a two horse-power engine to pump water 
nechanical m iwriculture It can be and is used that in one parish in Louisiana alone there is an oppo from a hundred and fifty foot well. In the fall we used 
} house, j the irn. in the field and in the gardet tunity to replace fifteen hundred steam engines th it to cut corn fodder, then fitted it up toa wood saw 
ar } } ce where there work for a an equal number of gasoline engines on accou! ‘ and later run a small feed grinder. If I were buy 
" t ck that the gasoline engine cannot be used the high price of coal and the difference in etlicien Vv ih ing another engine I would get a larger one, but I only 
id ie I be used in the house to run favor of the gas engine expected to use this one for pumping until I realized 
the washit wchine d ringer, to pump water and Another large field of usefulness for the gas engine its adaptability and added the other duties.” 
{ t though not directly concerned with agriculture, is in An Illinois farmer reports as follows “We have 
Mua farme ma shop fitted up near the the cotton gins of the South. These are rapidly chang three engines on our farm, one is two and a half horse- 
house where the have installed a shop for the repair ing to the cheaper power power, one six and the other eighteen. The small one 
T f tools md in electri ighting plant, a In the fruit growing regions every fruit grower needs is used for pumping water, washing, sawing wood and 
eam separ ) 1 perhaps a churn and other sma a gasoline spraying outfit and it requires one such for a small jobs I got the six-horse engine to run 
machinery, a f hich is run by a four or five horse outfit for every ten acres of orchard, because the time the corn dump and to help out the small engine. Later, 
power « rie when spraying must be done is very limited and a day I a erted it into a tractor to more easily take it to 
AY ecte enerator of two kilowatts capacity, with or two's delay means the saving or losing of a crop the ous jobs I wanted done It is a success, too, 
1 storage battery light the house, the barn and worth thousands of dollars The “ engine is used to run a feed mill and has 
he md besides furnishing enough current to opet Even the poultry farmer finds the gasoline engine ground t isands of bushels of corn and oats for eat 
ate fans. ft irons, a sewing machine and perhaps a indispensable for grinding bone ind preparing food tle feeding 
mec cn ke for his poultry, while market gardeners all through the \ New York farmer, evidently a poultryman, writes 
he f url t » generated will not exceed humid belt circumvent the vagaries of the weather tha ‘ Ise his seven-horse engine to run a pneu 
ten cents a kilowatt hour, a figure that compares fav and overcome the handicap of a long drought by the matic « ge cutter, a meat chopper and a_ bone 
orably wit vhat the citv dweller has to pay to the use of some overhead system of irrigatiol One manu grind Nebraska farmer who kept an aceur 
entra tation If the shop can be built around the facturer, who covers the territory east of the Missis ite re 1 of his work writes that he sawed eighty 
we is mm f » are he same engine can also sippi River, has sold thousands of outfits that rigate four k s of pole wood, each load averaging three 
pumy tl \ el 1 deliver it to all parts of the farm tracts up to ten acres or more in extent and ve uirters of a cord, in fifteen hours and fifty-five min- 
building (ne ¢ e little machines makes it pos sources of increased revenue to those fore ded utes and used only four and a half gallons of gasoline. 
sible for every fa to have i the modern conveni enough to iaake use of them From parts of the country come the same reports 
ences of the city home and at no greater expense How Many Engines Are Necessary ? of ada efficiency and economy. We are only 
Even if th ame engine cannot be used to do all this Thus it will be seen that every farn —— at the beginning of the use of power in agriculture 
t ° ened el little to buy enough small units to what the product thereof, can find profitable use fo but its use is spreading with tremendous rapidity. The 
tuke care of the various jobs that ne to be provided gas engine power a ee ae a ae el f power farming is upon us, and it seems destined 
fol The cost of a gasoline engine ranges from twenty) ts iis wimeilie: ak Menai cman iin (il a te ilmoest as much of a revolution as did the 
i ue urty-t dollars a horse-power whether the several. Qne farmer writes that he has seven z entrance of mechanical power in- manufacturing. 
a et a ee on oe a line engines and finds them indispensable, while 
buying one large engine. It is better to buy several and (thor reports five. A man engaged in mixed farming i Farmers’ Bulletins 
place them where they will be needed most of the time Minnesota declares that every farmer on a quarter o1 T= publications of the U. S. Department of Agri 
Doing Farm Work with Gasoline. a half section farm ought to have at least three ¢ culture during the last fiscal year included 2,110 
Such engines wi run on about a pint of gasoline gines of two, six and twelve horse-power, respective different bulletins, cireulars, reports, and other docu 
per horse-power per hour, or with gasoline at sixteen This man started out a few years ago with horses and ments, of which 34,678,557 copies were issued. Of these 
cents a gallon, at a cost for fuel of only two cents a men as his only source of power, and now has adopted 10,409,000 were Farmers’ Bulletins. The series bear- 
horse-power i The same amount of work with gasoline engines everywhere he possibly can He sti ing the latter title represents one of the most remark 
human lab will cost at least one dollar and twenty uses horses, it is true, but with the small engines about able examples extant of the activities of a paternal 
cent ra " wi charge at le fifteen cents an the farm and a tractor in the field he finds it easy and government It now includes more than 500 titles, 
hour, and can do of me eighth of a horse-power of more profitable to dispense with a irge number of running through an almost exhaustively wide range of 
work. Furthermore, you know when you set an engine surplus horses and keep fewer hired men subjects of practical interest in, connection with rural 
at work that it w ot loaf on the job, and you are As an example of the value of one of these engines life and industries. For example, during the past year 
getting the fi worth of your mone) for special service, consider the special binder engine Farmers’ Bulletins were issued on “House Flies,” “The 
If the gaseline engine had been invented and brought which, mounted on the rear of a binder, operates the Use of Concrete on the Farm,” “Forestry in Nature 
to its present state of perfection a hundred and fifty sickle and binder head and thus dispenses it] V Study Tuberculosis “Iee Houses,” “Lawns and 
irs ve w d never have had human slavery in horses. Where the grain is heavy or the ground mudd Lawn Soils The English Sparrow as a Pest,” and 
the Soutt Ne ive, no matter how hard the task it requires at least four horses on a grain binder, but some forty other topics. The publications of this series 
muster, was ever able to compete with one of these with an engine to operate the working parts of the are all distributed gratis to the public, either directly 
echanie m in the amount of work turned out in machine, two horses are sufficient. This was discovered by the department or through members of Congress, 
day nor in the cheapness with which such work can a number of years ago in the Red River Valley when and although they are printed in large editions (from 
e accomplished a heavy rain came on just when the grain was read) 26,000 to 250,000) the stock on hand is soon exhausted, 
(mr teachers of agriculture tell us that if we are to to harvest The straw was very heavy and the soil and many applicants are disappointed 
maintain the fertility of our soils and make a per so saturated with moisture that the wheels would fill 
manent eet f agriculture we must raise more live up with mud and refuse to turn A number of people The Current Supplement 
stock To do this we must grind feed, shred corn then resorted to a gasoline engine fitted up on the rear THE Bureau of Railway Economies recently pub- 
fodder and put up ensilage. Cattle and hogs and sheep of the binder, and in that way all that was saved that | lished a bulletin in which a study is made of the 
cannot be allowed to pasture on high priced land; they year of the wheat crop of the valley was saved by the 


stables and fed Ilere then is 


ittle larger size can and must 


twelve to fifteen horse-power, 


elther stationary or mounted on trucks so that they can 


0 moved easily from place to place, are the ideal size 


for this heavy work In addition they can be used to 


thresh the grain, and many farmers are so using them 


Phere are a number of small separators on the market 


designed for just this purpose 


The Cost of Filling a Silo with Power. 


4 


is an example of how efficient a gasoline engine is 


need to do is to turn to a bulletin 


for filling silos all we 


published Virginia Experiment Station which 


gives the report of xperiments on the cost of filling 


silos with different kinds of power. It was shown in 
filling a silo with 


these experiments that the cost of 


gesoline engine power, using gasoline that costs thir 
teen cents a gation, amounted to only two to three cents 
a ton a izainst tw to seven cents a ton for steam 
engines using coal at five dollars a ton 


Another big fleld for the gasoline, or to be more exact 


in the use of terms, for the crude oil engine is in irri 
gation Vast areas in Colorado, Texas and Kansas 
have been reclaimed with the use of such engines which 
pum fron wel Sixty seventy and even eighty feet 
dee] Thousands of engines of from five to fifty or 
more horse-power are already in use and the number 
is dally i t lng 


Since then there has been a growing 


Wherever the 


aid of gasoline. 
demand every year for binder engines 
grain is very heavy the little engine will relieve one 
team and do the work easier and cheaper. Last year, 
owing to the heavy straw, these engines were shipped 
from the factory to the grain fields in carload lots by 
express. 

In parts of the country where there is much tile 
draining to be done special gas engine driven ditchers 
are coming into use. Some of these are home-made, 


some factory made. An example of one of the former 


type came under the writer's observation not long since 
in Iowa It is fitted with a fifteen horse-powe1 


zuso 
line engine and is capable of digging twenty rods of 
trench a day for 36-inch tile at a fuel cost of only 
land in 


acres of 


There are millions of 
that 


five dollars. 


this country need drainage, and it is such ma 


chines as these that will make the work possible. If 


we had to depend upon human labor to do all the 


excavating the cost would be well nigh prohibitive, 


even though tile draining doubles and in some cases 
trebles the value of the land. One of these machines 


can easily do as much in a day as fifteen men. 
The Experience of Farmers with Gasoline. 
Instances of the use of gasoline engines could be 
multiplied almost indefinitely. The experiences of farm 
ers everywhere are the same. Listen to what a few of 


them have to say in regard to this subject. 


Manu 
The salient points 


capital values and net returns of Agriculture, 


facturing Industries, and Railways. 
of this important bulletin are presented in an abstract 
of the 
Nestler 


Plants Venomous 





which appears in this week’s issue, No. 


SCIENTIPFI¢ AMERICAN SUPPLEMENT pe. A. 


tells us many interesting facts about 








to the Touch The Berlin correspondent of the Scien- 


riric AMERICAN reports on recent work in “high fre- 


queney"” moving pictures, in which no less than one 


hundred thousand photographs are made per second, 


showing the movement of a pistol lock, and the dis 


charge of the empty ecartridge—Davis H. Tuck makes 
some interesting comments on the census of power pro 
duction in the United States during 1912.—A number 
of industries, such as the manufacture of soaps and 
candles, make use of hard fats, as distinguished from 
liquid fats. To these industries a process for 


Such 


oils, i e., 
converting liquid into solid fats is most valuable. 
a process is described in an article translated for our 

The capital of Brit- 
been transferred from 


readers from a German source. 


ish India has by imperial act 


Caleutta to Delhi. Some of the engineering and sani 


tary problems involved in the construction of the new 
city are discussed by. Sir Bradford Leslie in an article 


illustrated with fine examples of Indian architectural 


art, the beauty of which may surprise those who have 


net made themselves familiar with these matters. 


The function of micro-organisms of the soil in agricul 


ture is lucidly discussed by G. T. Moore. 
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RECENTLY PATENTED INVENTIONS | cavies which pass toward the planes over two | cutter bar driving mechanism out of operative BOOK LINE GUIDE RULER.—. E. Gov.p 
pulleys located substantially at the same height | position in order to permit the machine to|1NG, 1015 8. Dakota Ave., Tampa, Pla This 





These ¢ s are > all patentees. . ; 
Pi, Peciagge voll : to a a . as the end of the short arm. be run over the ground with the bars inoper-| invention provides a ruler adapted for adjust 
> ‘es are sertec ry specl a ange R 
. t pact ers Piney rte ; , “ dad a ative. The illustration herewith represents the | ment of disalined and separate book sections 
“ Fi > Inventors. erms O c 
rer he A - ~ cin . Department = the Electrical Devices, machine in a side view. provides an opeating mechanism for rulers te 
on o e Adve 8s 4 le B J > 


w.| enable them to be adjusted to a margin; pro 
vides rulers to hold in adjusted position th: 
open sections of books and to show the con 


TEM OF ELECTRICAL SUPPLY.—W. C. AUTOMATIC MILK CAN FILLER.—J. 
—_— | Woop.anps, care of Packard Electric Co., War- | MOLLER, care of G. IL. Thacker, Chehalis, 
ren, Ohio. The principal object here is tc | Wash. The invention provides a means for 
Pertaining to Apparel. provide a series lighting circuit which is in- | filling milk cans, bottles, ete., in succession, | 

GARMENT HANGER.—L. Katina, care of | ductively controlled, the system being arranged | the milk flowing into the first of a series of} HORSE RELEASING DEVICE.—R ii 
Midget Mfg. Co., 178 Center St., New York.|/ so that the load may be altered, the power | ©#”S, and when the first is filled the milk is} Cuanrry, Big Arm, Mont The object is a 
x. 2 This invention provides a hanger fol | factor remaining substantially constant. The | ®Utomatically shut off from this filled can and | releasing device with clips to which the tug 
supporting coats, vests, suits, trousers, skirts,| system is inductively controlled through the | Permitted to flow into the next can of the! straps may be secured, the clips being dis 
shirt waists and other garments, and is adapt-| medium of a suitable transformer, together | S¢Ties, and so on successively to the end of | posed in recesses in the back of the swing! 
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tinuous line across the two half faces thereof 





ed to be folded into a comparatively small} with reactances in the primary and secondary the series of cans. tree, having forwardly extending shoulders di 
transformer circuits GARDEN RAKES.—James Dickson, Box | posed in bearing openings in the swinglctre 

ELECTRIC SWITCH.—C. BE. Knowvron, 212/513, Goderich, Ontario, Can. The principal | 
W. 3rd St.. Rochester, Minn. The switch | bJect of the invention illustrated herewith is | 

NECKSCARF.—T. Dewey and F. J. DEWEY,/ shown in the accompanying drawing is of|t® Provide. an implement adapted to receive | 
Plattsburg, N. Y. This invention is intended| the button type, the buttons being arranged 
more particularly for embodiment in four-in 
hand and like scarfs in the form of a continu 
ous band or strip of a length to constitute | 
a neck band, and to be formed into a knot, 
leaving depending flaps or ends | 


BUCKLE.—W. J. Frink, 11 EB. 4th S8t.,| 
Chattanooga, Tenn. The invention has for its Mil f Times 
: a , vi | —— tl | Wh 
object the provision of a holding device for ' mm | va 
} i Wil C= 
! | 


space for convenient carrying in a vest pocket 
or stowing it in a traveling bag or other 
similar traveling article. 











HORSE RELEASING DEVICE. 


buckle, especially designed for ladies’ belts Hill} and lateral arms disposed in the slots on the 
which can be attached to delicate fabrics with- | i) swingletree, so that the locking slid 








vided for engaging the back of the 
hold the clips in position on the rear of the 
GARDEN RAKE. | swingletree until the locking slides are drawn 
|back, when the clips will pivot on their 


tn 





| 
a temporary device to shatter or agitate the | shoulders, and the inner ends of the clips 


ground through which it is drawn. ‘This is| thrown free from the swingletrees The ei 
effected by connecting the tines of the rake | graving shows an enlarged sectional view 
with a wire which, as the rake is pulled| the end of one of the swingletrees, with the 
through the ground, serves to loosen the earth | locking slide drawn back to free the clip 
surrounding plants. ANTISEPTIC PROTECTOR FOR MOUTH 
MAPLE SAP EVAPORATOR.—G. H. Sou.e, | PIECES.—E. A. Dierericu, 910 Caldwell Ave 
Fairfield, Vt. In this invention use is made| Bronx, N. Y., N. Y¥ The inventor provides 
| of a heater, a pan adjacent to the heater anda protector for the mouthpieces of telephones 
| having a tortuous passage extending from one | speaking tubes, and the like, and arrang to 











ELECTRIC SWITCH. 





BUCKLE. i. - ile , side at the rear to the front and back to the| present to the user a thoroughly disinfected 
o iit tg nares rle sourna s 80 as to «¢ owe * rear at the other side, inlet connections con- and agreeably smelling traveling web extend 
out injuring them, without requiring the use| open the double knife switch The switch is necting the heater with the pan at both sides|ing over the entrance end of the mouthpiec: 


of stitches, rivets s, or e like, : i noiseless, and when the current is he low > 7 
titch rivets, pins, or the like, and with olsele a en , , on the and at the rear of the pan, means for closing | with a view to prevent contamination of the 


out regard to the thickness of the fabric. The a ae the yo gree Saraa” melon the wall either connection and syrup outlets on the| mouthpiece, and to protect the user against 
device may be easily attached and detached. plate © open the switch the button is tilted | pan adjacent to the inlets. transmittable diseases. 
back flush with the plate 








Pertaining to Aviation, PRESSURE INDICATOR.—J. H. Wuson. Of General Interest, TRUSS Fr. Dassont, 1135 84th St., Brook 
SPEED FINDER FOR MOVING BODIES. 15th St. and Center St., Ashland, Pa. This| SPOOLHOLDER.—8. E. Creasey, care of |!¥" N- ¥- This invention is designed for the 
C. S. Stanwortu, 111 Warren Crescent, Nor-| invention is more particularly directed to a| Sanford Novelty Company, Sanford, Maine. A relief of sufferers o mermia, and is #0 cop 
folk, Va. To facilitate observation by means! device especially adapted for testing the ex-| spoolholder is provided in the present inven structed that it will hold any rupture, t 
this invention, fixed lines of sight are laid | plosive pressure of detonators or blasting caps. | tion which may be conveniently attached to | ™#*t? how old, obstinate or recalcitrant, us 
off at definite angles from a vertical bar, and| The principal object is to provide a testing| the garment of the person, and which provides der all conditions, and without causing an) 
the observer has only to note the elapsed time net only a receptacle for a spool, but a inconvenience to the wearer 
f the passage of the object across the two - DAM.—G. Biaauw, 505 Pittsburgh Rank of 
lines of sight, and by reference to a table the | Savings. Pittsburgh, Pa The object here ta 
| |to provide a dam preferably constructed of 
|} concrete or other suitable material which will 


possess the maximum amount of strength, 
rigidity and stability, with the least amount 
of material. <A further object is to provide 
}a structure in which the side thrust is re 
solved into a component, bringing the strain 
downward. 





TRUSS.—E. PHELAN, Apartado 261, Guada 
lajara, Jal., Mexico. The pads of this truss 
are mounted on a bar which forma the lower 
part of a rigid frame, secured to the body hy 
a preferably flexible strap rhe frame is so 
|formed that one side thereof projects in 

















SPOOL HOLDER, 


delivery guide for the thread drawn from the 
spool and receptacle. The device is of com 
pact form and may be readily kept in a work- 
basket when out of service. 

WINDOW.—R. B. HartsrieLp, 210 W. 114th 
- - Uy St.. New York, N. Y. This invention relates 
— = V | ; to windows having stiles mounted to slide up 

= : . jand down, and sashes pivoted on the said 
PRESSURE INDICATOR, | stiles to admit of turning the sashes on the 
| . E ; | stiles. The purpose is to provide a window 
speed can be calculated, and the point at nn prone os Peet vag geno ' | arranged to permit of conveniently turning 
which it is necessary to release a projectile or er ciguaten Ri ine Ga pena the sashes with a view to allow cleaning of 
mailbag so that it wa a wit @ given | vides a testing device of substantial construc- | : — ee 
area can be determined. rhe principal _ad tion whereby the force exerted when 4 blast 
vantage of the finder is that the lines of sight ing cap or electric detonator explodes may be 
are fixed angles, and no manipulation of meas indicated directly on a pressure gage The 
a pecnermcnges — eaqures. ~. sragmens engraving shows in section the operative rela 
of an aeroplane is illustrated herewith, show tlom Gf the devises, duasthes “wala. bike 
ing applied thereto a speed finder. 


cap or a detonator suitably held in position 
AEROMOTOR BOAT.—S. 8S. Jerwan and F.| therein and in circuit with a battery. 






































SPEED FINDER FOR MOVING BODIES. 











TRUSS FOR HERNIA, 





S. JeRwAn, 21 Convent Ave., New York, N. Y. direction at right angles to the general direc 
The invention is an aeroplane having a motor Of Interest to Farmers, tion of the bar on which the hernia retaining 
boat attachment so that the aeroplane can MOWING MACHINE A. J. ANDERSON, 22 pads are mounted, and is arranged so that the 








right angle portion will accommodate an ab 
dominal pad which, acting against the belt, 
will give a leverage action for properly held 
ing the hernia supporting pads to their work 


alight upon a body of water and propel itself | Greenwich St., New York, N. Y. This machine 
over the surface thereof, or be caused to rise | is self-propelled and is provided with new and 
from the surface of the water and resume its| yseful means for controlling the cutter bar 
flight whenever the operator desires. 









































AEROPLANE.—A. J. A. DEPERDUSSIN, 9 A perspective view of the device as applied to 
Rue des Entrepréneurs, Paris, France. This an abdominal rupture is shown in the accom 
invention uses a controlling wheel mounted panying illustration. 
upon a pivoted bow or bridge of inverted U i REVOLVING CARD STAND.—J 4 MAN 
shape, which spans the width of the fuselage, - . SON. 347 W. 87th St.. New York. N. ¥ Th 
the ends of the arms of the bow being pivoted object here is to provide a revolving stand so 
at two fixed points on either side of the fusel- WINDOW. constructed that the display cards may 
age, one of the arms of the bridge carrying readily dismounted and replaced Another ob 
the cables operating the altitude rudder. Such : the outer faces of the sashes from the inside | ject is to provide a stand more particularly 
arrangement permits utilization of the rigidity MOWING MACHINE. of the room. For this, use is made of a win-/ adapted to carry display cards such as fy 
of the main frames to resist the pall of the} dow frame having parting strips of fixed and) geseriped in full in Mr. Manson's copending 
cables while the bridge allows room for the| frame. The principal object is to provide a| movable sections and cross-bars carrying the application, Serial No. 663,079, filed November 
pilot’s legs. Also the cables are separated | machine having a plurality of bars thereon, | sections and mounted to swing on the sides | ogtn 1911. 
the whole width of the frame; it is therefore lthe frame carrying the bars being more or|of the window frame to allow of turning the | 
convenient to connect them to the ends of less loosely constructed whereby these bars | sashes on their stiles at the time the mye ite ant Decks. 
the long horizontal arms of the three-arm lever| may adapt themselves to unevenness in the| sections and their cross bars are swung into 
placed upon the landing frame and having aj ground when the machine is in use. A further | the outermost position. The engraving shows! COMBINATION LOCK.—-O. Karzexvence: 
short third arm attached to the operating! object is to provide means for removing the!an inner face view of the window. ‘ 215 W. Huron St., Chicago, Il In this cop 
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sage for the exhaust steam from the cylinders, 
and provided with a number of vertical 
tubes through which the exhaust steam is made 
to pass On the top this heater is provided 
with concentric conical hood for collecting 
the exhaust stear which hood bas a mouth 
piece serving as a blast-pipe 
CAR DOOR SECURING MEANS a 
ABERNETHY, Box 172, Shelby, N. C The in 
ention pertains to a car door securing means 
ore particularly is directed to an .im 
prov ent whereby the said ins when re 
ised may serv the purposes of a leyer to 
ssist i pening or osing the door 
OPERATING DEVICE FOR STATION IN 
DICATORS Ww B. Hin Hlotel’ Seneca, San 
Francisco, Ca The invention is an improved 
D i station indicator previously patented 
by tl sa inventor A drum is driven from 
it »ivir part of t running gear, and the 
dru ind I icting manually-con 
trolled elements are designed to increase the 
ficiency and precision of operation and to 
simplify the adjustment and control 
Pertaining to Vehicles, 
ANTI-SKLDDING DEVICE FOR TIRES I 
D. Meats, SG « ) nd St., Harrisburg, Pa 
rhis invention relates to devices attached to 
the tread of a ehicle tire for preventing 
skidding, and more particularly to that class 
anti-skidding devices comprising separats 


semi-circular sections coupled together around 








| 
ANTI-SKIDDING DEVICE FOR TIRES 
t tire it the tread and sides An object 
is to provid in anti-skidding device, consist 
ing of a chain formed of sections as reprs 
nted herewith ir 1 side elevation of the 
ention as applied It further consists in 
me features specia 1utomatic coup 
ing link ind it ippurtenances, in th sp 
ia rT k uniting the other sectior 
i tl hair ] ! specia or of tl 
individ l sections 
SIGNAL DEVICE FOR VEHICLES ( I 
M STON, Great Neck, Box 11 Cedarhurst 
I I New \ I this instance ust is 
de Z iment to the rear 
‘ t ile or hicle, and provided 
with an adeq si ie eans connected 
th t ' hanism the vehicle s« 
t t rak is applied the signa 
“ perate to infor the operator of a vehi 
t rear that tl first hi is modif 
ing its s a 


GEARING FOR TRACTION ENGINES J 
T. Mere 


Engine Co 


\LFE and G. METCALF ire of 
Quincey, Pa The object 


(Juiney 
here is to 








provide i transmission especially adapted for 
use with explosive engines and capable of a 
plurality of forward and a_ reverse’ speed 
wherein the motor is first yieldingly connected 
th a driven shaft. and afterward positively 
ind rigidly connected 
VEHICLE CHOCK J B. HArrison, 295 
12th St.. Portland, Ore In this patent the ir 
ntion has reference to a ins holding 
a vehicle on ; platfor and par 
ticularly to means for istening an auto 
obile on a box ar An object of 





| 
un lx isily and Machines and Mechanical Devices, 
ess within the lock AUTOMATIK SAW SHARPENING MA 
t engagement | CHINE EK. 8S. Berry, Putnamville, Vt This 
u disk tumblers | machine is designed more especially for grind 
working of the | ing sharpening r gumming the teeth of 
positive actua-| straight or ircular saws, and arranged t 
directions illow running the machine at a high speed, t« 
I Ang s, Ca quickly sharpen the saw t insure positir 
i ntor |i t it t eeding of the iw ind positive 
ter having in nt tl grinding wh to and fron 
ting t i pe t iw. and to reduce vibration to a minimun 
I inua nd thus permit accurate and niform sharp 
lapted u I the teeth of a saw 
a HAT FLANGING MACHINI r. J. Mac 
DONA 1 Nepperhan A Brooklyn, N. Y 
OLLING LEAT I achi i irranged to enable the oper 
I I to reach ¢ ry pert of the bri witt 
nti t iew t icilitate tl setting and flanging 
par For this operation the hat block 
t pt ur inted to turn on tl irrier adapted to 
permit ! tr ing fror 1 hori ntal into an upright posi 
il tween the t i 1 
CABLE FOR THE TRANSMISSION OF ME 
1 }CHANICAL MOVEMENTS.—Nicotas Herz 
. } MARK, 7 R le Poliveau, Paris, Frat Phe 
at mt | ouaae ‘ er s to provide a@ flexible cable for 
= ltl t t hanica ‘ nts 
‘ pa ting y tra 1 wit 
it tching ! ntraction without ‘ 
. . ! hortened It nsist roadly of a 
ows stitut t wires 
‘ - t a nterior i ilar helicoida 
ing ngraving nding wit ntig s spirals, tl rT ing 
‘ dinal s I ar t tensi twe two st 
ng vn app d ir a i xtre t of th i 
‘ winding 
I ur Prime Movers and Their Accessories, 
N. ¥ N. ¥ M PACKING G I WRIED1 
r, and Kruger x itor, 16 Newbert 
ind | rir I The ject this 
t razor wl pr id i ? sp j 
ta p tioned s ym pi i st 
the ind arranged to allow I nient adjustment 
| with a view to take p wear For this pur 
px is add i tu ir packing rack 
| i sections and neircling t rod or ste 
th sections ing provided with conical ends 
ja ad rings iving nica pen Ss engaging the 
|conical ends y holding tl tions together 
| and pressing the same against the rod or st 
| Railways and Their Accessories, 
RAII FASTENING Ss B K I im ot 
| 45th St Manhattan, N. Y rt ii her 
to provide i Tal fastening irrar 1 to 
| rely t t rail in pla ind to pr t 
| spreading of tl i Us . id 1 
| rging spik f which on s tl ra spik 
nd e1 s tl rai ind tl ther is t h 
ne spike ind engages the rai spik t L 
the itter against displacement 
|} RAILROAD TIE AND RAIL FASTENER 
ol Fr. (. SEAMA \cader Pla Oneonta, N, ¥ 
rt nventor provides prov nts wher \ 
weet t t rendered practi indestructibl 
a ¢ rhe ind tl rails secur d in pla t 
, stior I tt fror preading The tire is 
elas . +f ad n tl for f a skelet etal ising 
seit port ne | and a concrete filling, and the tie is provided 
, 1 int positior — = ‘ 
| 2 ON CD GS G8 SS CD GN CO GOSS COED ETEDE | 
. J 
waanee: | —<— ro 
’ pr ides 
rethrough of alt RAILROAD TIE AND RAIL FASTENER 
ted It pr 
ot t de-| with recesses for the reception of rail support 
tead of being | ing plocks for the rails to rest upon, and ra 
h a way that | .iagmps bolted to the sides of each of the said 
t up and de rail-supporting blocks and engaging the corre 
sponding rail at the opposite sides thereof 
illustration is a side view of the tie and 
\RATUS | , ner with the rails in position and show! 
rs, NY. T » wen 
tank r water AUTOMATIC SELF-RELEASING CURTAIN 
fixtur i t HOOK J. B. Reupotrn, 38753 Ocean Ave Jer 
tu rranged t ey City, N. J rhe méans at present in use 
tank fro a r fastening the curtains connecting the 
that a leakag Ww of adjacent railway cars ire ! ti : 4 
i i th ta r the reason that if the cars beco in + a's vi eis 1S i 
nt y a siphor supled, unless care is taken to disconnect the LSEZA = ) co 
irtain, the parting of the cars will tear or L 1 2 
PORT.—Max Rurs,|™P © , from their fastenings. The in VEHICLE CHOCK. 
it, N ' Mr ntion provides a fastening hook at the free 
in impr nt o the invention is to provide a holding devices 
i it pri t vhich may be adjusted to fit different-sized 
asily sunt t wheels, and to fit the sets of wheels disposed 
it different distances apart In the illustra 





—~f tion is a side elevation of an automobile 
“ ounted in a box car by means of the inven 
—" 5 tion 
at ELECTRIC LIGHTING DEVICE FOR MO 
TOR VEHICLE LAMPS H D. GRINNELI 
AUTOMATIC SELF-RELEASING CURTAIN HOOK.| care of Agricultural Nat Bank, Pittsfield, 
Mass This improvement provides a device for 
ody f th urtain. to rmiy hold the sme | lighting acetylene and other gas lamps of auto 
under norma ndition ut which will auto-| mobiles and other motor vehicles, in a_ very 
tically permit the release of the curtain] simple and convenient manner, without stop 
when a strong pu is exerted on the latter. | Ping the vehicle or requiring the operator to 
I edge rod the curtain may be readily | eave the vehicle 
ljinserted, and the several parts of the device PUNCTURE PROOF TIRE Ww McKay, 
iy be locked to change the same from an|care of Dr. I. G. Burton, 1181 Broadway, New 
iutomatically releasing hook to a locked hook York, N. ¥ The aim in this instance is to 
I tr n shows the bolt and jaws in| provide a tire arranged to permit convenient 
protracted position showing the curtain rod | assembling of the parts, and to protect the | 
FEED WATER HEATER FOR LOCOMO-| inner tube against being punctured by tacks | 
riVE BOILERS \. Dennerr and C. Diprer,}| Or the like, at the same time producing the | 
Santiago «cd Chile Chile The invention | desired cushioning effect of the ordinary inner 
sts of a cylindrical feed-water heat-| tube tire 
r for locomotives which heater is dis AUTOMATIC TRUCK BODY LIFTER.—L 
*posed in the smoke-box directly above the pas-* P. CoLe, Jr 106 Jefferson St., Weehawken, 


N. J The invention 


provides an automatic 
truck body lifter arranged to permit of lift 
ing the body of the vehicle off the truck or 
chassis and supporting the said body while 


loading or unloading it, at the same time allow 
ing the truck anothe 
other purposes 

WHEEL.—J 
The 





using of on body or for 


SPRING Lounz, P. O. Box 277, 


Kan 


Belpre improvement is in spring 
wheels, and the object of the invention is the 
provision of a simple, inexpensive device, which 
while having approximately the resiliency of 
a pneumatic tire, will be devoid of the disad 


vantages of such tires. 


SPRING CUSHIONED WHEEL Ss. W 











BvercKLix, R. F. D No. 2, Prague. Okla 
rhe invention is an improved substitute for 
the penumatic-tired wheels commonly used on 
automobiles, autocycles, and other motor-pro 
pelled vehicles It is particularly an improve 
ment in spring wheels in which a pneumatic 
outer tire is disposed with and an elastic 
ntral or hub portion is substituted to pro 
vide the required resiliency for the wheel as 
whol 

VEHICLE WHEEL.—T. T. CHALONER, 506 
W. 47th St.. Manhattan, New York, N. Y. The 
invention relates mo particularly to a resil 
ient wheel, and the object is to provide means 
for resiliently supporting an outer rim or 
tread memfer Also to provide a wheel struc 
ture formed with an outer rim supported by 
springs and a plurality of resilient plugs pro 
jecting beyond the rim. 

AUTOMOBILE STARTING DEVICE.—F 
MISKOVSKY 133 Brownell St., Providence 
R. I In the present patent the invention is 
i starting device for automobiles, by means of 
which the engine can be conveniently started 
from the operator's seat; and it includes cer 
tain novel features of construction which ars 








AUTOMOBILE STARTING DEVICE. 

des to minimize the liability of accident 
t the operator in case of backfiring, or the 
starting of the engine in the wrong direction 


In the accompanying engraving is a view of a 
side elevation of the starting mechanism of the 
device 


SUPPLEMENTAL SEAT ATTACHMENT 


FOR MOTORCYCLES, BICYCLES AND 
LIKE MACHINES.—C. W. DuckwortH, 30 
W. Adams St., Jacksonville, Fla The inven 
tion provides an auxiliary frame carrying a 
foot-rest and a handle-bar, the auxiliary frame 
eing connected at its forward upper end with 
the frame of the bicycle or motor cycle and 
being yieldingly supported from the rear axle 

the machine 

Designs. 
DESIGN FOR CARPET OR RUG.—J. G 





PeceLt, care of G. S. Squire, 41 Wnion Square 
New York, N. Y¥ The border and centerpiecs 
of this carpet or rug des is decorative with 
geometrical figures of a very ornamental and 


riginal style, and between these the field is 
freely patterned with flowers 

DESIGN FOR A SOCK OR STOCKING 
G. E. Beers, Lord & Taylor, care of J. C. Lay 
901 Broadway New York, N. Y. In _ this 
design for a sock or stocking the reinforced 


heel extends upward to double the usual height 
and ends in an ornamental point. 





Nort Copies of any of these patents will 
be furnished by the Scienriric AMERICAN for 
ten cents each Please state the name of the 
patentee, title of the invention, and date of 
this paper 

We wish to call attention to the fact that 
we are in a position to render competent ser 


vices in every branch of patent or trade-mark 
work Our staff is composed of mechanical 
etrical and chemical experts, thoroughly 


all 
irrespective of the complex natur+ 
subject matter the 

technical, or knowledge re 
quired therefor 


trained to prepare and prosecute patent 


ipplications 


of the involved, or of sp 


cialized scientific 


We are prepared to render opinions as to 
validity or infringement of patents, or with 
regard to conflicts arising in trade-mark and 
unfair competition matters. 

We also have associates throughout the 


world, who assist in the prosecution of patent 

trade-mark applications filed in all 
tries foreign to the United States. 
; Munn & Co., 

Patent Attorneys, 

861 Broadway, 

New York, N. Y. 


and coun 


Office : 
F Street, N. W., 
Washington, D. C. 
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$2,000,000 





By Rk. Ek. Olds, Designer 


In Reo the Fifth, we bury at least $2,000,000 


a year where few men ever see it. 
That’s somewhere about $200 per car. 


It is not merely hidden. 


It is spent on ex- 


tremes—on over-caution, some say. 
And it may take months—even years, some- 
times—to discover all that this buried money 


buys. 
Not Charged to You 


This hidden cost is not added 
to your bill. The price of this 
car will show that. 

We save it all—and more be- 
sides—by unusual factory econo- 
mies. 

In one way alone—by build- 
ing only one model—we save 
about 20 per cent. 

By not changing models in 
any radical way we save a great 
deal more. That comes from 
right designing. 


We build all our own parts. 


And our factory efficiency is 
so well known that engineers 
from everywhere come here to 
articles 


inspect it. Magazine 


have been written about it. 

That’s the whole reason why 
a car like this can be sold for 
$1,095. 


You Get Twice 
What You See 


In Reo the Fifth you see a 
beautiful car—roomy and rich 
and impressive. 

The body is finished in 17 
The upholstering is lux- 
Every detail shows the 


coats. 
urious. 
final touch. 

Flush electric dash lights in- 
stead of the side lamps. Nickel 
trimmings, even under the hood. 


But don’t judge a car by these 
showy externals. That’s mere 
body-building—easy, usual and 


cheap. 
What to Consider 


The chief points in a car 
are endurance and safety. And 
those depend largely on steel. 

So I have steel for each part 
made to my formulas, based on 


R. M. Owen & Co. 


Then I 
analyze each part—analyze it 
twice—to prove its accord with 
those formulas. 


26 years of experience. 


Then I give each important 
part vast overcapacity. I em- 
ploy the same tests as are gen- 
erally used for a 45 h. p. engine. 

Instead of steel castings,which 
cost half as much, I use in this 
car 190 drop forgings. Thus 
hidden flaws are avoided. 


Roller Bearings 


I might say Timken bearings 
and use only two. But I use 
them for endurance, noi claims. 


There are no ball bearings in 
Reo the Fifth, save in the clutch 
and fan. There are 15 roller 


bearings. The usual ball bear- 
ings would cost one-fifth as 
much. 


I use a $75 magneto. 
I use a centrifugal pump. 


My carburetor is double heat- 
ed—with hot air and hot water. 
That saves a world of trouble. 


I use 14-inch brake drums. I 
use 2-inch, 7-leaf springs. 


Tires 34x4 


This car is vastly overtired, 
and tires, as you know, are ex- 
pensive. 

I spend on tires about $60 
per car more than other experts 
think necessary. But nobody 
doubts that I save my users 
from three to five times as much. 


Then my tests and inspections 
are immensely expensive. I test 


Buried 





my gears in a crushing machine 
with 50 tons’ capacity. I test 
my springs in another machine, 
for 100,000 vibrations. 


Each engine is tested 20 hours 
on blocks, and 28 hours in the 
chassis. I use three 10-hour 
tests which are very unusual. 


Each car in the making gets 
a thousand inspections. 


Parts are ground over and 
over to get utter exactness. And 
our output is limited to 50 cars 
daily, so no man is ever rushed. 


Ideal. Center Control 


The leading cars, as you know, 
have come to left side ‘drive. 
Also to center control. 


But center control, in Reo the 
Fifth, doesn’t mean the old side 
levers moved to the middle. 


Our center control is a sort 
of cane handle. All the gear 
shifting is done by moving this 
handle only three inches in each 
of four directions. 
and simple as moving the spark 
lever. 


It’s as easy 


No reaching, no levers in the 
way. Both brakes are operated 
by foot pedals. Thus both front 
doors are clear. 


The driver sits on the left 
hand side, close to the cars he 
passes. Yet his right hand con- 


trols the car. 


This exclusive feature costs 
nothing extra. But if it cost 
$100 men would pay it, I be- 
lieve. 


My Idea of a Car 


This is my idea of an honest 
car. It is the final result of 26 
years spent in building cars. 


I would not buy a car buiit 
otherwise myself. So I shail 
never build one. 

My success is due to these ex- 
treme ideas. So are my legions 
of friends among 
users. This year I am seeking 
for 10,000 more such friends. 


motor car 


A thousand dealers handle 
Reo the Fifth. Write for our 
1913 catalog and we'll give you 
the address of the nearest. 





30-35 
Horsepower 
Wheelbase 
112 inches 
Tires— 
34x4 inches 
Center 
Control 
15 Roller 
Bearings 
Demountable 
Rims 
Three Electric 
Lights 
190 Drop 
Forgings 
Made with 
and 2 
Passenger 


Bodies 


gas tank for h 


Top and windshield not included in price. 


diich 











We equip this car with mohair top side curtains and slip cover, windshield, 
peed ter, self-starter, extra rim and brackets—all for $100 extra (list price $170). 


Reo the Fifth 


Ths 1913 Series 


$1,095 








General Sales 
Agents for 








Reo Motor Car Co., Lansing, Mich. 


Canadian Factory, St. Catharines, Ont. 
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From Watt to Secor 






SECOR-HIGGINS 
CARBURETER 


JOHN A. SECOR 


The steam engine began with Watt in 1769. Since then 


ther 


whi 


B 
purt 
f all 
word 
Te 


e has been a continuous development of engines 
ch has culminated in the Secor Engine, as used in the 


euRely 
. Ey 
y means of the Secor-Higgins Carbureter the OilPull Tractor 
Kerosene at all loads. It burns the cheapest and most efficient 


fuel —Kerosene and Distillate. The Secor Engine is the last 
{ science and engineering in the production of 


Cheap Power. 


plow one acre, a steam tractor requires 1050 Ibs. of coal and 


water, but a Rumely Oi!Pull Tractor can plow an acre with only 50 


lbs. 


t} 


ihe 


of water and kerosene. 


For hauling, plowing, threshing, or any 
similar power need, the Rumely OilPull Tractor has no equal. 


it gives the highest percentage of result. 


Rumely Products Co. 


(Incorporated) 


Power-Farming Machinery 








La Porte, Ind. 



































‘ERY COLLECTOR IN AMERICA WILL BE 
INTERESTED IN THE SERIES OF ARTI- 
CLES TO APPEAR EACH MONTH IN THE 
|; PAGES OF THIS MAGAZINE, ARTICLES 
UPON SUBJECTS WHICH WILL PROVE 
A DELIGHT TO AMERICAN COLLECTORS 


THE NEW 
COLLECTORS’ DEPARTMENT 


OF 


AMERICAN HOMES 


AND GARDENS 


WELCOMES CORRESPONDENCE AND LETTERS OF ENQUIRY 
FROM ITS READERS ON ALL SUBJECTS CONNECTED WITH COL. 
LECTING OLD FURNITURE, POTTERY AND PORCELAIN, SAMPLERS, 
PRINTS, ENGRAVINGS AND ETCHINGS, GLASS, FABRICS, BRASS, 
PEWTER, SILVER, OLD JEWELRY, COINS, MEDALS, MINIATURES, IN 
FACT WITH ANYTHING APPEALING TO THE AMERICAN COLLECT- 
OR THE EDITOR OF THE “COLLECTORS’ DEPARTMENT” WILL BE 
GLAD TO FURNISH INFORMATION ON ANY SUBJECT CONNECTED 
WITH COLLECTING ENQUIRIES SHOULD BE ACEOMPANIED BY 
STAMPS FOR REPLY ANY PHOTOGRAPHS OF OBJECTS ACCOMPANY- 
ING LETTERS WILL BE RETURNED TO SENDERS I€ REQUESTED. 


Subscription price of American Homes ano Garpens is $3. 


MUNN & CO., INC. 


PUBLISHERS 
361 Broadway, New York 














Success of the County Agriculturist 
| Plan 
By Charles M. Carroll 
NHAT the farmers of this country are 
‘J awakening to the necessity of employ- 
ling modern, business-like methods in con- 


ducting their farms if they want to se- 
cure the best results, is becoming more 
apparent every day. The rapidity with 
which County Agricultural Bureaus are 
being formed all over the United States | 
is the best proof in the world that the 
men who till the soil are beginning to 


realize that antiquated methods and old- | 


fashioned ideas have no more place on 
the farm than in any other field of work. 
100 County Farm 
the dif- | 


as many more have organ- 


rhere are now about 
Bureaus in active operation -in 


ferent States; 
ized, but are not yet 
agents, total 
ties applying for information with a view 


associations 


employing county 


while the number of coun- 


to establishing agricultural 
is 663. 
the Council 
idea 


It was two years ago that 
of Grain Exchanges conceived the 
of placing an agricultural expert and ad- 
farmers in eounty in 
The 
ment Bert 
secretary, was then formed, and the rais- 
fund to carry on the 


viser to the every 


the United Improve- 


Ball as its 


States. Crop 


Committee, with 


ing of a national 





This fund received a 
shape of a 


work was started. 
spring in the 
from Julius 


stimulus last 
| 
| million dollar donation Ros- | 


}enwald of Chicago, who has set aside this 


|sum, one thousand dollars of which is to 


go to each of the first thousand counties 
that are willing to co-operate in the work. 
| Two of the first counties to avail them- 
|}selves of this offer were Kankakee Coun- 
ty, Illinois, and Pettis County, Missouri. 
While the two counties proceeded along 
similar lines in forming their associations, 
individual 
itself. 
Committee itself 


each has worked out certain 
details of 
The Crop 
takes no active part in the organization of 
county being 
The com- 
mittee simply line of pro- 
cedure which will enable it and the coun- 
satisfactory 


peculiar advantage to 


Improvement 
these Farm Bureaus, each 
lleft free to act as it sees fit. 
| 

recommends a 
ty committee to make a 
| agreement. 

The farmers and business men of Kan- 
impressed 


kakee County quickly 


with the great value of the Crop Improve- 


were 


ment Committee's plan, and determined to 
win the notable honor of being the first 
county in the United States to qualify for 





one of the thousand-dollar donations. A 
few far-sighted behind the scheme 


had a dream of double crop production— 


men 


of prosperity resulting from these bounte- 
ous yields that Kankakee 
age the best place in the world to live 





should make 
in. The idea caught the imagination of 
Kankakee County. Farm- | 
manufacturers, 


the people of 
bankers, millers, 


ers, 


joined hands to raise the money needed | 


to put the bureau on a permanent basis 
and carry out the other conditions pre- 
scribed by the Crop Improvement Com- 
mittee. In less than two weeks more 


than $10,000 was raised, and the organi- 
Kankakee County 
Association, 


zation, known as the 
Soil and Crop 
was incorporated with a capital stock of 
$50,000. 

Prof. John S. Collier, of the Agricul- 
Department of the University of 
Illinois, was engaged as the association's 
advise the 
and collectively, as 


Improvement 


tural 
expert. Ilis duties are to 
farmers, individually 
to the best methods of cultivating their 
farms, to point out the troubles and pre- 
scribe the remedies, to organize clubs, as- 
practical farm 
rotation, soil 


sociations, ete. to give 


demonstrations in crop 
building, farm management. In short, he 
has been employed by the association to 
show the farmers how to get more from 
the same amount of land and how to make 
what they produce of better quality. 
Prof. Collier plat every 
farm in the county, and to have a com- 
plete history of each, together with a soil 
analysis. As there are about 2,500 farms 
in the county it will require some time 
to complete this task, and he is taking 
up the farms of the members of the as- 


proposes to 





|361 


| you by mail how toincrease your salary. 





sociation first. 


PATENT ATTORNEYS 


PATENTS 


If you have an invention which you wish to 
patent you can write fully and freely to Munn 
& Co. for advice in regard to the best way of 
obtaining protection. Please send sketches or a 
model of your invention and a description of 





| the device, explaining its operation. 


All communications are strictly confidential. 
Our vast practice, extending over a period of 
more than sixty years, enables us in many cases 
to advise in regard to patentability without any 
expense to the client. Our Hand Book on Patents 
is sent free on request. This explains our 
methods, terms, etc., in regard to PATENTS, 
TRADE MARKS, FOREIGN PATENTS. etc. 


All patents secured through us are described 
without cost to the patentee in the SCIENTIFIC 
AMERICAN. 


MUNN & COMPANY 


BROADWAY, NEW YORK 


| Branch Office, 625 F Street, Washington, D. C. 





Classified Advedionmmete 


Advertising in this column is 75 cents a line. No 
less than four nor more than 12lines accepted. Count 
seven words to the line. All orders must be accom- 
panied by a remittance. 





AGENTS WANTED 


WHY NOT build up a business of your own? U. 
8. Fire Extinguishers sell everywhere. 500% profit 
Protected territory to local and State representa- 
tives. United Mfg. Co., 104% Jefferson, Toledo, O. 


BUSINESS OPPORTUNITIES 


a LICENSES negotiated amongst first class Britis) 
Firms for successful American Inventions patented 
in England. AddressC.W.Dimes,A.M.I C.E ,120 
Thorniaw Road, West Norwood, London 8. E., Eng. 


INSTRUCTION 


LEARN TO WRITE ADVERTISEMENTS.— 
Earn $25 to $100 weekly. We can positively show 
Prospect- 


us free. Page-Davis Co., Dept. 89, Chicago, Ill. 


PATENTS FOR SALE 


UNITED STATES PATENT No. 1,001,311 and 
Canadian Patent 138.712: illuminated street indi- 
cator for interior of street cars. Only machine in- 
vented for showing streets from interior of cars. 
Address W. D. Seale, 850 Griggs Ave., Brooklyn, N. Y. 


FOR SALE—Patent on Nursing’ bottle 
something entirely new; recommended by all Physi- 
cians who have seen it in use. _F. H. Escherich, 1017 
K Street, N. W. Washington, D. C. 


holder ; 


PATTERN LETTERS 


PATTERN LETTERS AND FIGURES. White 
Metal and Brass, for use on patterns for castings. 
Largest variety, promptshipments. Send forcatalog. 
H.W. Knight & Son, 92 State St., Seneca Falls, N.Y. 


WANTED 


LOCAL REPRESENTATIVE WANTED. Splen- 
did income assured right man to act as our repre- 
sentative after learning our business thoroughly 
by mail. Former experience unnecessary. All we 
require is honesty, ability, ambition and willing- 
ness to learn a lucrative business. No soliciting 
or traveling. This is an exceptional opportunity 
for # man in your section to get into a big paying 
business without capital and become independent 
for life. Write at once for full particulars. National 
Co-Operative Realty Company. H-378 Marden 
Building, Washington, D.C. 


MANUFACTURER to build and market a new 
time saving device for Machine Tools, on Royalty 
orCommission. Patents applied for. For particulars 
address Paul Pohler, 713 Cass St.. Milwaukee, Wis. 


MISCELLANEOUS 


MODEL AND FINE CLOCK TRAIN WORK. 
Estimates given. Work done by the hour or by 
contract. Waltham Clock Company, Waltham, 
Massachusetts. 


MUSIC ROLLS FREE for namesof player owners. 
New style rolls, play better...Much cheaper. Get 
catalog and free offer. Orpheus Music Roll Company, 
Cincinnati, O 


$2.50 day paid oneman or woman in each town 

to distribute free circulars and take orders for con- 

centrated flavoring in tubes. Permanent position. 
For further information address 

J. 8. Ziegler Co., 447 F, Dearborn Street, Chicago 


COW OWNERS. Let us tell you about James 
Sanitary Stalls, Stanchions, Litter Carriers and 
Feed Carriers, two fine books free. See how to 
keep your barn cleaner with less work, prevent 
diseases, increase quantity and improve quality 
of milk—boost your profits. Greatest dairy barn 
improvements of the age. Write postal or letter 
request now. Address James Mfg. Co., J70 Cane 
St., Ft. Atkinson, Wis. 








INQUIRY COLUMN 


Inquiry No. 9287. Wanted to buy a machine 
which will reduce cobs to meal—not a machine for 
shredding the cobs, but a machine that will pul- 
verize them. 

Inquiry No. 9288. Wanted the names ard ad- 
dresses of concerns that can coat steel balls with 
pure tin one-sixteenth of an inch thick. 

Inquiry No. 9289. Wanted substance melting at 
225° and hardening when cold without imparting 
any flavor to tobacco smoke and without emitting 
any oily or fatty vapor. 

Inquiry No. 9290. Wanted name and address of 
a manufacturer of a patented device which is suit- 
able for making up Rey envelopes, namely, to fold 
up bills and insert them with minor coins in a pay 
envelope of the ypsual size. 

Inquiry No. 9291. Want to buy machinery for 
manufacturing woode . tooth picks. 

Inquiry No. 9292. Wanted a gum that will 
stick abels to grape-fruit. 

Inquiry No. 9293. Wanted the names and ad- 
dresses of manufacturers of waterproof cloth, also 
samples of such clot 

Inquiry No. 9294. 
1%x1\” in diameter. 

Inquiry No. 9296. Wanted name and address of 
some glass manufacturing company who can make 
patent 





Wanted to buy glass balls 
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The county authorities have contributed 
the use, rent free, of four commodious 
rooms in Kankakee’s new half million dol 
lar county building as the association's 
headquarters. There are, in addition to 
Prof. Collier's private office, a large meet 
ing room, a library containing several 
hundred books of agriculture, a rest room 
for the farmers’ wives, and a large play 
ground for the farmers’ children. A com 
pletely equipped agricultural laboratory 
has also been established in the Kankakee 
High School 

As soon as the association had been 
formed, work was started to form from 
ten to fifteen co-operators in each town 
ship in the county These co-operators 
send regular reports of the progress of 
crop improvement in the different town 
ships to Prof. Collier \rrangements are 
now being made with the National Gov 
ernment whereby domestic science will be 
made part of the county farm bureau, the 
work to be in charge of a competent 
woman who shall make a study of home 
life throughout the county, and act as 
adviser to the farmers’ wives, as Prof. 
Collier is doing with the farmers about 
their fields 

Usually the soil expert spends the larg 
er part of half a day on each farm, going 
over each field and giving advice as to 
its management. Then there are numer 
ous emergency ealls to be attended to 
One day it is a man who wants to know 
what to do for corn worms; the next it 
is a man who wants to know why his 
rye straw falls down. 

Another plan of the Kankakee farm 


bureau is the formation of seed test 


ing association, which will make it pos 
sible to insure clean tested seeds for every 
farmer in the county The idea is to 
erect a seed-house in Kankakee, equipped 
with seed cleaning and seed grading ma 
chinery of the most approved type; that 
no seed be accepted here except that 


ground by members of the association un 
der its rules In this way it is urged 
that the association would gain national 


prominence, second to none on earth, on 
account of the superiority of its seed. The 
estimate is made that clean and tested 
seed alone will add half a million dollars 
to the crop value of the county. 

The seed testing and seed selection 
work has been given a stimulus by get 
ting the school children interested in it. 
By what is called the Rag Baby Test,” 
a ten-year-old boy or girl can quickly as 
certain whether seed is good, bad or in 
different It is the plan of the Kankakee | 
County farm bureau to widen the scope 
of this work among the children and put 
the little ones in competition with their 
fathers and older brothers 

The organization of a farm bureau inj 
Pettis County, Missouri, was due to the 
Roosters’ Club of Sedalia Early in the 
history of the club its members realized 
that anything that could be done for the 
practical benefit of the county would re 
dound to the benefit of the city, and with 
that idea in mind they promoted the 
building of rock roads, better livestock, 
more extensive dairying and improved 
methods of marketing 

Sedalia is a city of about 21,000, and 
Pettis is regarded as one of the best coun 
ties in the State, having approximately 
3,000 farmers whose lands vary in worth 
from $50 to $200 an acre. A close seru- 
‘iny of federal and State crop statistics, 
however, compelled the humiliating con 
sciousness that Pettis County crop yields, 


particularly of corn and wheat, were 


much too low. Why? Something was 
vrong What was the cause of this con 
P : ae’? 
Cifion and how could it be remedied ? 


These questions confronted the club, | 
and it decided that the farmers of the 
county would have to change their meth 
ods or quit farming. The conclusions 
drawn, after careful study, were that 
What the county needed and should have 
Was the ices of an expert, practical 
farm adviser 

About this time the State Board of 
Agriculture gave Pettis 
ers’ institute 


County a farm- 

date at Sedalia, with S. M. 
Jordan as the speaker. After hearing Mr. 
Jordan’s lecture on corn and how to in-| 














A Princely Coupe —The Cadillac 


Aside from the fact that it is a Cadillac with all that the 
name implies, we believe we are justified in describing this 
as the most sumptuous car of its type ever built. 





You may key your expectations as high as you please. 
There is no danger of disappointment. i 


Consider first, convenience. Let your critical eye turn where it will— 











You enter the Coupe at either side. there is nothing that is not super-excellent. 

Your foot presses a lever and the You literally cannot conceive a more 
engine starts. princely equipage. 

You press a button and the electric It is an every-day-in-the-year car, al- | 
lamps are lighted. ways comfortable, winter or summer, 

You are ready-——immediately. rain or shine. 

And you ride in such luxury that the Or, if you wish, with an additional body 
imagination cannot surpass it. you may transform it into an open car. 


By luxury we mean both motion and An, it is a Cadillac, the Prince of Coupes. 
the “creature-comforts.” The price is $2,500 F.O. B. Detroit. 


CADILLAC MOTOR CAR CO., Detroit, Mich. 




















Interior Arrangement 


The illustration shows the interior arrangement of the Cadillac Coupe. The driver's seat is about 8 inches forward of 
the wide rear seat. This gives greater elbow room. To allow entrance from the driving side, the driver's seat folds back 
There is ample room on the wide rear seat for two passengers beside the driver, and the fourth passenger occupies the front 
seat. which may also be folded up if desired. The trimmings and appointments are elegant in the extreme. The four side 
windows may be lowered, and they are specially made to be vibration-proof, whether up or down. 
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MASON’S NEW PAT. WHIP HOISTS | 


expense and lability incident to elevators. Adop- 
ted by principai storehouses in New York and Boston 
Manufactured by VOLNEY W. MASON & CO., Inc. 
Providence, R. L, U.S. A. 
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DUNLOP (::"") TIRES 


are the premier automobile tires of the world 


GENUINE 





flexible tire 
on the 
market 
Fits any 
Q. D. Rim 


The most 







Cannot 
Rim-cut, 
of Course 




















HEY represent what thousands of motorists regard as the ideal 
type of tire. 

The Hartford Rubber Works practically introduced it into this 
country more than ten years ago, and it has always been one of the 


It is in no sense a new fire. 


standard Hartford (now United States) tires. 


No other tire has ever been imitated so widely as has this tire, and 
yet in no other tire has the original principle been so firmly adhered to. 
The illustration on this page is of the genuine Dunlop tire—as made 


exclusively by the United States Tire Company. 


As an indication of the growth in favor which this Dunlop type of 
tire has enjoyed, it may be stated that the United States Tire Company 


has actually 


More than a 600% Increase in Sales 


taken care of 


in Less than a Year’s Time 


So insistent has the demand become for this tire (in the face of the 
most strenuous competition on the part of other tires of a similar type), 
that we have been obliged to add immensely increased facilities for its 


manufacture during 1913. 


From now on the United States Tire Company will undertake to 
supply all the genuine Dunlop Tires demanded by the trade. 
chis tire is the only tire possessing all the merits of the genuine 


mind 
Dunlop tire. 


United States Tire Company, New York 


Makers of America’s Predominant Tires 





Easiest tire 
on the 
market 

to put on 
or take 

off 
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Dept. 16 


cost. Sends 
matically 


Catalog free. OMNIGR 


LEARN TELEGRAPHY 
MORSE and WIRELESS at home with OMNNIGRAPH 
AUTOMATIC TREACHER in half asus! time—trift 

p you messages without limit auto 
xpert. Price $2.00. 
APH MFG. CO. 
39 Cortland: Street, New Yo 


easily become ¢ 















You'll never know the 
boating until it is 
creation, that leaps and dips and 
ong in your command, 

\nd your pleasure begins the day 
you get your plans and materials. 
ther for the sport of building. 
at is under you 


regular price. 


The Brooks System Makes It Easy to Build 
A Motor Boat, Sail Boat, Row Boat or Canoe 


Not only easy to construct but easy to pay for. 


KI1Mms a& 


N 


{ 
! 
f 


Summer’s Sport 7 = 


| 


Built like Government Torpedo Boats, of tough, puncture-proof, galvanized steel plates, so securely 
j jogetherth. 


pessibie. The Mullins Stee! Boats are guaranteed against puncture, leak. 


ying out, opening seams, etc. MOTORS: The Loew-Victor 4-Cycle and 


STEEI 


ROW BOATS AND CEDAR CANOE 





wt 

~~ a 
full joy of 
your boat, your 


Only $2 





for this Mode! 
down frame with full sized pattern to finish by. 
Fine free book shows 100 other designs at proportionately low prices. 






234-—23 feet long, knocked 


r 


"| “The National 





-that every part is staunch and true. 


Everyone who has built a Brooks Boat wants to build 
Also for the satisfaction and confidence given in knowing 
And you cut the cost to a fraction 


We send all parts of frame complete, ready 


to put together, Plans and instructions so clear and simple anyone without the least experi- 


ence 18 


ure of sux cess. 


teed or money refunded. 
You can build any style boat you want from our full size patterns, costing from $2.00 to 


$12.00 according to design selected. 





Every piece, every bolt and rivet fits to place. 


Satisfaction guaran- 


BROOKS BOAT BOOK FREE. Learn how 
easy it is to make a boat, how inexpensive, 
You will fipd thig book mighty intesesting 
Pats you under no obligations. 
now. - Address: 


BROOKS MFG. CO. 
8502 Sidney St. 


Write for it 


Saginaw, Mich. 












crease its yield, the club decided that eal 
was the man they wanted. The result 
was that they engaged him on the spot 
at a salary of $5,000 a year. Within six 
days much more than the required amount 
to put the bureau on a solid foundation 
was raised and the Pettis County Bureau 
of Agrieulture was established. It now 
has a membership of over 500. There is 
not one of these members who is not of 
the opinion that should Mr. Jordan die 
to-morrow, the county has already real 
ized in the short space of eight months 





benefits five times his total cost for a 
year. 

Before Pettis County got Mr. Jordan 
there was a universal saying that “you 
can’t grow alfalfa in Pettis County—we've 
tried it and know.” Mr. Jordan didn't 
believe it and has proved that it can be 
done. In over 200 soil tests he made, with 
a single exception, every one was sour— | 
so acid that alfalfa would not grow. He 
|}showed the farmers how by the use of | 
| lime or ground limestone, 1,000 to 4,000 | 
pounds per acre, their soil could be sweet- | 
ened, then by thorough preparation and | 
use of good seed they could grow alfalfa. | 
More than forty Pettis County farmers} 
sowed it last spring under Mr. Jordan’s 


crop was obtained. 


“corning” of 


direction, and in every case an excellent | 
| 

Through long continued | 
| 

| 


land, robbing the soil, scrub seed and 
serubbier culture, the corn of Pettis Coun- | 
ty ran as low as 25 bushels per acre. Mr. 


Jordan corrected this, all phases of it. 





He found that adulterated seeds were be- | 
|}ing sold in the county. He began testing | 
| seeds and quickly put a stop to this prac- | 
| tice. 

At the farms Mr. Jordan visited several | 
| 

} 


neighbors would assemble. This suggest- | 


ed holding institutes out on the farm with 
whole families in attendance, basket din 
ners and all-day affairs. These were held | 
throughout the county, sometimes as many 
aus 600 people being present on one farm. 


Frequently return dates were asked for. 


Secretary Ball of the Crop Improve- | 


ment Committee estimates that the} 


amount required to run a county farm 
bureau will seldom exceed one per cent of 
the tillable land in the county, but not 
less than $100 for each township. 

“We advise raising a local fund of from 
$2,000 to $5,000 a year for at least two 


Ball. 
many things that can be done to develop 


years,” said Mr. “There are so 
the county and make the plan a success 
if money is available. We are not in 
favor of running it on the cheapest pos- 
sible basis. We always advise getting the 
best man in sight and paying him what he 
is worth. I know of one county which 
pays its expert $4,000 a year. He un- 
doubtedly will prove cheaper than the 
men other counties are hiring at $1,200 
a year. 

“Any county in the United States is 
eligible to one of our thousand-dollar do- 
nations. 
The citizens of a county must want such 


There are only three conditions: 


service, they must want it enough to be 
willing to put up part of the cost and to 
organize for systematic work, and they 
must contract for the service of an ex- 
| pert for at least two years. 

Government has made 
arrangements with us to go ahead and or- 





ganize as many county farm bureaus as| 
possible, and as soon as the federal ap-| 
propriation is available it will take our 


place in the fund and pay possibly one 
half the expenses of the farm bureau in 
each county the second year and there- 
after. We are also making arrangements 
whereby the direction of the county agri- 
culturist will be merged in a State leader, 
who shall represent both the United 
States Government and the State Agri- 


” 


cultural College. 


The Green Tarnish on Lead Pipes 


7 remove green tarnish from lead 
pipes and connections in bath rooms, 
employ a strong solution of yellow am- 
monium sulphide. This is harmless, and 
after its application the pipes should be 
made sightly by polishing with a dry 
cloth. 














Fourteen more high-class 





income-producing proper- | 





ties now secure the 








MORTGAGE BONDS | 


of the 


New York Real Estate | 
Security Co. 
Denominations : $100, $500, $1000 || 

} 


Protected by Trust Mortgage. | 
Interest Payable Semi-Annually. | 


All of these properties are located on 
Manhattan Island, New York City—all | 
are strategically located along rapid transit 
lines—all were purchased by this Com- 
pany during the year 1912 in the further 
extension of its business of owning and 
operating carefully-selected high-class 
New York City real estate. 

@ Together with the other high-class 
Office Buildings and Apartment Houses 
already owned by this Company, these 
additional fourteen properties are security 
for its 6% Mortgage Bonds. 

@ These Bonds appeal only to conser- 
vative investors. They will stand the | 
most thorough investigation, secured as 
they are by the actual ownership of some | 
of the most valuable real estate in the 
world. Full information will be sent 
upon request. 


Write today for Circular 23 | 


NEW YORK REAL ESTATE 
SECURITY CO. 


Assets Over $12,000,000 
Capital ..... $3,950,000 














42 Broadway New York } 








"10 DAYS 
> PR FREE 


“RANGER 
on approval, freight 
prepaid, to any plac 
the U.S. without a cent 
deposit in advance, and 
allow 10 days’ free trial 
from the day you receive it. 
If it does not suityou inevery 
way and is not all or more 
than we claim for it and a 


















We selith 
e se . 
Y PRICES highest grade 









€10 to $25 middiemen’s profit on every bicycle. Highest 
grade models with Puncture-Proof tires, Imported Roller 
chains, pedals, etc., at prices po higher than cheap mail 
_ ic cies: — medium grade at 
unheard of low ces. 
in each town and district to 
RIDER AGENTS WANTED 12 cach town and di cates 
1913 **Ranger” Bicycle furnished by us. You will 
astonished at our wonderfully low prices and the 
liberal propositions and special offer we give on the first 
1913 sample going to your town. Write at once for our 
special offer. DO NOT BUY a bicycle ora pair of tires 
from anyone at any price until you receiveour catalogue 
and learn our low prices and liberal terms. Bicycle 


ers, you can sell our bicycle under your own name 
way x riers filled the day received. 








repairs, and everything in the bicycle line at 
usual prices. DO NOT WAIT but bp ped oe 
reat fund of interesting matter and useful information. 


on vi . Write it 
MEAD CYCLE CO. Dept. S-175 CHICAGO, ILL. 


7 (Cut this out, 
sign and mail 
The Library i 
information) 

THOMAS NELSON & SONS 

381 FOURTH_AVENUE 

NEW YORK CITY 
Gentlemen—Send me full information 
concerning your Special Offer of 
Nelson's Loose Leaf Encyclopedia. | 
understand that your system has revolu- 
tionized reference-book making; that by 
reason of a patent loose-leaf device 
Nelson's is revised semi-annually, thus 
making it dependable and up-to-date 
years here. Also, do you agree to 
answer me, gratis, all questions upon 
any subject whatsoever, if | become a 
subscriber? In sending this request | do 
so with the understanding that I incur 
no obligation. 
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The Tool Chest is Not 








° FTER all necessary expenses are} 

Complete Without a paid, and the present aeroplanes of | 

Carborundum |the army provided with needed repairs, | 

Sh . S jete., the Signal Corps will have about 
arpening tone | $35,000 of the 1913 appropriation left for 

j ithe purehase of new aeroplanes. This | 

} sum will buy not more than four, and} 


probably not more than three new ma-| 
chines. 

The past four 
experimental so far as practical aviation 





years have been largely 


in the army is concerned. The Signal} 
Office, having the work in charge, has| 
been more concerned with the develop- | 
ment of what was needed, with the as- | 


-\ OOD tools are not the only 
needs of the carpenter, 
craftsman or the man who tinkers 


ecertaining of the possibilities of aviation 


affecting the service, than in the mak- | 


as 


ling of an aeronautical arm of the ser: 

about the house—a good sharpen |vice fitted for offensive work. Out of 
ing stone —a Carborundum Sharp- the many experiments, the countless | 
ening Stone—is the other necessity. flights, the many changes made in ma-| 
It’s the stone that cuts— gives a chines, certain very definite plans have 


come into being, and certain well defined 


keen, smooth edge—an edge that 
quickens and improves the work— 
an edge that lasts —The Carbor- 
undum Stone properly cared for 
will not glaze or fill,— it is uniform 


ideas have grown. These plans and ideas 
will, in all probability, 
the specifications for new 
aeroplanes, which will soon be published, 


be incorporated in 
Signal Corps 


and on which aeroplane makers will be 
throughout,— always fast, free, asked to submit bids. 
and clean cutting. Definite announcements cannot be 


made as to the contents of these specifica- 


Bench Store No. 107, . . . . $1.00 - nas 
1 ES 50 tions, but it is very probable that the 
tion Stone No. 108. Ze -. 1.25 first and perhaps the most far-reaching 
perc: Stone in 35 of the new requirements will provide that 

SNE STES Pear eee” 

From your hardware dealer, or direct no aeroplane with a motor developing less 
than 80 horse-power will be considered. 
The ip" vr 
P In other words, it is no longer the mini 


Carborundum Company 


mum power and the lightest motor which 


Niagara Falls, N.Y. is desired, but the lightest motor which 
Philadelebia Panes, os will develop sufficient power to provide 
Cincinnati Leadon, Goend Haste for emergencies and permit both speed 

‘ and carrying ability. 


manufacturers 
will probably 


The which 


will be invited to bid upon, 


aeroplanes, 


be required to possess stream-line inclosed 
and this specification will be ap 
rigorously to the biplane as to 
the monoplane. Both for the protection | 
of the aviator and observer from 
and cold, and in order to reduce head re 
sistance, the inclosed type of body is now 
thought to be advisable. 

Pictures of the Curtiss flying boat, 
the Signal Corps for army 
show something of what an in 


bodies, 


plied 





as 


wind 





pur 
ex- 











chased by 
periments, 

















> Me ee ee ~~, | closed body looks like. The flying boat, 

Your Earning Capacity however, has a larger and clumsier in 

=> be Increased Threefolde, | closure than is wanted on the new aero- 

By Proper Development planes, which are not required to be 
Roeete 3e Se 2 22 Se capable of running upon the water. 

Se eee ek a ee As revolutionary as anything in army 

5 Mechanical, Architectural and Structural flying machines anywhere in the world, 





Drafting and Design. Graduates in demand. 






will be the requirement that the new ma- 


chines be armored. Experiments are now 





4 * ‘ 2 
} Students study blue prints of buildings and being made to determine the minimum 
machiner: actually ing constructed. ick sag rej } : : in)- 

, mae! faced te Ro yew thickness and weight of the finest lamin 
ing architects and engineers. well-es- ated chrome steel armor, designed for 


tablished resident school, with day and even- 
ing classes, offers correspondence yn in 


tae onan Sandia Gee te aeroplane use. This chrome steel armor 


conga | WASTE EFFORT. 





Low tuition, easy payments. S*ute course “desired 


and whe ther resident or home study work. must be thick enough to protect the avi- 

















Chicago Technical College,621Athenaeum Bldg Chicago ator from rifle fire at a height of two 
—— thousand feet, or a range of two thou-| 

a sand feet at an angle up to forty-five | 

You cant loosen degrees, yet thin enough not to impede 







| the carrying capacity of the craft. 

| An attempt will be made to equip the 
aeroplanes with a radio-telegraphic 
j}apparatus, to be supplied by the Signal 
| Corps itself, the only requirement regard- 
ling it for the aeroplane builder being, per- 
haps, the incorporation of 
with the flywheel of the motor, and the 
| provision for the carrying of the weight 
| of the apparatus. The Signal Corps has 
| succeeded in sending radio messages from 
len aeroplane for a distance of fifteen 


} 


these handles 


Look for the name 
*““YANKEE”’ 
—branded on the tool 
—when you buy a 
screw-driver for any 
purpose and whether 
a Ratchet, Spiral or 
Plain Screw -driver 


“YANKEE’ TOOLS 


new 


a generator 


% te Betton M f . miles. So far no success whatever has 
|been had with attempts to receive any 

These ewly-designed ’ - 

YANKEE” Plain serew-drivers | Wireless messages in an aeroplane, the 

are of the same unsurpassable m m 

material and workmanship as noise of the motor, of the chains, when 

the other famous “‘ YANKEE” 


drilling and serew-driving tools. | the propellers are chain driven, and the 
a Perfectly balanced. Strong and 
durable with blade and handle 
‘ankee’’-fastened and unloose- 


able ander any use or even abuse. 


i hd Sapient Style, in 14 sizes: 
” blades. 


| rush of air from the propellers, making 
| the beats of the message in the 
| telephone headpiece completely inaudible. 

It is not improbable that at some future 
time some sort of pillowed headdress may, 
| in conjunction with a well muffled engine, 


feeble 


N - Cain le, in 11 sizes: 
244" te 154” 
Your dealer can uere you 


nkee’ Tool Book’’ (free) fo . . 
hn eet tea |permit wireless messages to be received 
lescribes all of the many ingenic = 
aa. ee jin the aeroplane. But the design will 
North Bros. Mfg. Co. ;}want some working out. It is pointed 


Philadelphia out that the problem is one of acousties 

















Look around your office—are 
your clerks wasting your profits 
doing work by hand that can be 
done in a fraction of the time with 
a machine— 


4iddregso 


sogfaph 


A clerk busily a pushing a pen may be doing brain work or monotonous drudgery 
can’t tell. 
hand power, from them. And they don’t like to write and rewrite names and addresses by hand 
any more than you will want to pay for doing this work by hand when you find out how much it 
costs. Your clerks are worth about 10c a day to you while so occupied. 

Your best clerk can write 800 to 1,000 addresses per day. An office boy, with the ADDRES 
OGRAPH, can printan equal number in less than half anhour. And the ADDRESSOGRAPH 
can be used not only for addressing envelopes, circulars, letters, etc., but also for filling custom- 
ers’ names in on statements and bills—printing employes’ names on time clock cards, pay enve! 
opes, pay checks, piece work tickets, pay-roll sheets and other forms——addressing shipping tags, 
dividend checks, notices, and, in fact, everything frequently addressed to a regular list of names. 


Let Us Show You How To Eliminate Waste Effort In Your Office 


Tell us about the list of names you frequently address. Send us samples of your forms. Tel 
us how many you have on your list. her we can prove to you in dollars and cents just how 
profitable the ADDRESSOGRAPH would prove in your office. 

f % 
Start looking fouwiee + ADDRESSOGRAPH CO., 907 W. Van Buren St., CHICAGO 


fort in your office 
today 








—vou 
Dig deeper—find out what your clerks are doing—you are buying brain power, not 
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ees me -. cards, circulars, 
new PRESS 


gersis Rotary $60. All easy, rules 

ye for } non profit. 

Write factory fi t,t catalog, 
PE, cards, paper, 


THE PRESS CO., Meriden, Cona. 
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118-124 North Ci 
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Takes off dirt and grime, 
quickly and thoroughly 
without injuring the skin. 


Man ny 
Directions on Large 
Can—10c. 


Other Uses and Full 


Sifter 

















CUT YOUR COALBILL 
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) rfeed cut 4 
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cleaner 
Re- 


THE 
PECK 


Underfeed 


more " 


ns nae Gaiediienasuald — 
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nay ronemeer ae menage 


The Peck - Williamson Co 351 W. Fifth St Cinctanati, Ohie 
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ht — 

if Better Than 


.  % Paint or 
Ae Enamel 


Soibvuaimatien aa bhanmataeeie ant 








wf metal are rendered much more attractive 


ore durable 


8 wood 
appevrance and 
f skin which « 


nemeil forms a ’ 
s as long as the 


elluioid Solutior 


air ' as 


rmbject le 


NOW 


Adler « 





-lers—let us estimate work 





all on your 


J. ADLER GILDING CoO. 
343 West i3th Street New York City 


TYPEWRITERS |... 


Visible Writers or otherwise 
L.C.SMITHS, UNDERWOODS, OLIVERS, Etc 
\¢ to '4 MFRS. PRICES 


Nented, 







at 


° 
{ Anywhere f +e Trin 
ans Ma , 


Prices $15.00 Up Pi, M™ 


TYPEWRITER EMPORIUM (ha 


Rent te Apply 
suaranie A 
. Your opport 

34-36 W. Lake St., CHICAGO 








TIRES 


Complete line of Bicycles and 
Sundries at Low Prices 


BICYCLES 





SN en 


Se * Catalogue 


BROADWAY BICYCLE CO. 
GO Vesey St., New York 





This €19.00 


Cased with Order 


Pee aes 
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AT HOME 


Have your owa Burrowes Billiard and Pool Table 
| few cents per day will buy it 
i needed. ‘ate for parnculars 


E. T. Burrowes Co., 337 Free St., Portland, Me. 
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No spec bilhard room 











. To manufacture METAL 
SPECIALTIES 


egy. 


WANTED 


Tiakin 


20 years 
Special 


éxperience in 5 and 


Machinery 
NATIONAL STAMPING. & ELEC 
Dept. 2 


quipment 
WORKS 
mn 


te « 
TRIK 
412 Se, Clinton Street Chicago 








BRISTOL’S RECORDING 


Pressure Gauges, Vacuum Gauges, 
Draft Gauges, Differential Pressure 
Gauges, Thermometers, Pyrometers, 
Yoltmeters, Ammeters, Wattmeters, 
Motion Meters, Tachometers and 
Time Meters make continuous night 
and day records. 
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E BILLIARDS 


The Bristol Company 
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ind not of an electrical nature, and that 
any headdress which eould be worn in 
in aeroplane, for noise-deadening pur 
poses, would necessarily be both large 
cumbersome, ind, in warm veathe 
rather uncomfortable to weal 

It is expected that the new aeroplanes 
vi ill be equipped by the makers with 
a tachometer, a compass, an aneroid, a 
barograph, a map holder, a pad and 
pencil holder and a clock, and that the 
maker will provide the weight-carrying 
ability necessary to take care of these 
things Two-place machines generally 
are desired for Signal Corps use, and a 


minimum speed of forty miles is probable 


will probably be 
flight, 
endur 
the 


suild 


capacity 
le 
the 


have 


oil 
for 
undoubtedly 


Fuel and 
hours 
le of 


way 


four 
old 
to 


at “ast 


sty 


ance tests will give to 


modern idea of cross-country tests. 


make machines in which they are 


not afraid to risk themselves across coun 


rather 
fident 
circling 


than those which they are con 


four 
One 


try, 


will stand up well in hours 


parade ground. man 


to 


or a 
mtrol, 


will give dual ec so 


control 
that either 


the 


way 


observer or pilot can manage 


there will! 

to 
Probably 
feet 


more 


machine, and undoubtedly 
fair 


ability 


be restrictions made as climbing 


the 


| 
| 
| 
Is 
and quick starting a 
exceed 2.000 in ten 
latter 


the 


hot 
the 
ted i 


former will 


minutes hor be severe 


is indica n ability to rise 


than 
field 


from plowed ground or a long grass 


in 100 yards distance 


Agriculture at Columbia University 
ENTLEMEN of New York 


SE city supposed to 


much 


farmers 


ure not generally 
actual methods used 
About all 
raised 


in the 


know about the 


out-of-town places. 


that 


their 
know 


they is vegetables are 


supplied to the table 
that the 
the 


the 


on them, are 


summer, and cost has not been 


times amount they would have 


to 


many 


eountry farmer in their 


When 
handling of 


to pay 


neighborhood the question arises 
to the 


cultivation 


the land 
called 
fee is paid 
for a 
called 


advised 


un 
to 


HS proper 
an expert is in 


big 


der 


give his opinion, a him, 


and the works well few 


the 


land years, 


when expert is in and 


the 
This 


farming a 


again 





proper treatment is again. | 


method of 


it 


is about as expensive a 
is | 


of 


could be imagined, yet 
all the 


places neur 


on hundreds 
York. 

affairs 
at 


on time 
New 
of 
Agriculture 
of 
training 
the 


country 
To 
partment o 


De 
is 
of 
attainment—in 
called 
gentlemen farm 
to March 
lectures 


the 


Columbia 


this state 
t 


series 


meet 


holding a lectures by men 
and 
men who are in 
the 
afternoons 
M. While 
scientific, they are 
of 
the farmer 
the of 


The lecturers ure drawn from the national | 


fact, 
from 


by very 


time to time by 
ers—on Tuesday 
ith, at 4 e. 


necessarily 


up 
30 these 


divest 





as possible, technicalities, 


York 
conduct 


much 
New 


proper 


as 


and may easily 


learn his farm. |} 


or State agricultural departments and| 
from the schools of agriculture all over 
the country, many of them having farms 
of their own upen which the most ad- 
vanced methods of farming are being car 
ried out. 

The aim of the course, which has been | 
arranged by O. S. Morgan, professor of 
agriculture at the university, is to 


give| 


chief consideration to the fundamental, 
practical aspects of the various phases of 
farming that should be weighed by every | 
farmer manipulating land for crop or ani + 
| production about New York city. The 
competent housewife is always able to se 
cure and keep better servants, so the 
gentleman farmer, who knows the sub 
ject, will be able to make his farm a 
creater success by use of the facts to be 


learned at 


these lectures. 


Removing Paint From Glass 





34) 


‘| remove paint from glass a strong 
nd hot solution of acetic acid should 
be applied with a cloth. As this is very 

| effective, cure should be taken that the 


on does not touch painted wood sur- 
faci T 


hands 


to the 
the | 


in the solution 


solution is harmless 
be 


a cloth steeped 


and may applied directly to 


glass from 


The Planets in February 


(Concluded from page -) 

ibove, is now easily visible low in the} 
south. A line from Betelgeux in Orion 
through Sirius, carried as far again, 
points it out. | 

The lines in its spectrum are not ver) 
strong, and it would be difficult to observe 
them visually without powerful instru 
mental aid. Gamma Velorum (Argo Navis) | 
just visible on a clear night, some S de 
grees farther down, is a more promising 
object for the amateur, for its spectrum 
is of the “fifth type,” and shows a broad, 
bright band coinciding in pesition with 
the blue line on the principal series of 
hydrogen. This is so bright that it can 
be seen with a direct-vision spectroscope 
placed over the eye-piece of a telescope | 
of moderate size. 


The Planets. 


Mercury is in conjunction with the Sun 


behind him—on the 12th, and is prac- 
tically invisible during February. Venus 
is splendidly placed in the evening sky, 
being at greatest elongation on the 12th, | 
{7 degrees from the Sun, and remaining | 
in sight till 9:15 I. M With the tele- 
scope she appears as a perfect half-moon, 


exceeds Sirius tenfold 


the eve she 
Mars 
about 5: 


to 
star in 
M. 
also a 
than 
3:45 


morning 
A. 


is 


brightness. is 
Capricornus, rising 20 at 


of the 


star, 


Jupiter 
farther 


the end month. 


morning but is west 
Mars, in 
4. M. 

Saturn 
tion, but 
He is in quadrature 
16th, 


Uranus 


Sagittarius, and rises about 
the 


is 


on 2sth. 

well 

the 
the 


and crosses the meridian at 6 


opposi- 
sky. 
on the 
P. M 
Capricornus, 
the end of the 
with Mars 
north of 


good | 


in Taurus, past 


conspicuous in evening 


with Sun 
star in 
at 
conjunction 
°6 


is morning 
is observable only 


month. is 
on the 25th, 

the ruddy planet. This 
to find if 


of observation were 


being minutes 
would be a 
the 


more convenient. 


time him only necessary 
hour 
Neptune and to 
M. 
midnight 
at 4 A. M. 
the 20th, and 
M. on the 27th 
21st, and farth 
Since full Moon 


the tides 


Gemini, comes 
the meridian about 10 P 
The Moon at 
5th, in her first quarter 
14th, full at 9 P. M. 
her last quarter at 


nearest 


is 


on the 
on the 


is new 


on in | 
P. 
on the 
7th. 
with perigee, 
that date. 
During the month the Moon comes into 


t 
She us 
the 


coincides so nearly 


is 


est away on 


will run high about 





conjunction with Jupiter on the 2nd, 
Mars on the 3rd, Uranus on the 4th, 
Mercury on the 5th, Venus on the 10th, | 
Saturn on the 14th, and Neptune on the 
ISth, none of the observable approaches 
being close. 

Princeton University Observatory 


Clarifying Beer by Gelatinous Silica 
‘ESSFUL 
P. Deprax, 
Brass. et de 
of gelatinous especially 
dense which difficult to} 
the of fish-glue. | 
hundred grammes of the jelly con- | 
17 of the dry silica 
to clarify one hectoliter of 


VUCE attempts have been made 
according to Les 
la Dist. to clarify 


silica, 


x 
de 
by 


by Ann, 


la 
means 


beer 


those beers are 
clarify 


One 


by use 


taining per cent are 


sufficient beer 


in the course of ten hours. 


Since large “doses” of this substance 
may be used without inconvenience the 
process may be hastened by the employ- 


which case 
Other 


ment of a double quantity, in 
the 


advantag 


required time is much less. 


res of this agent low 


that 
by 


are its very 


and there is no danger of in- 


cost, 


troducing its use putrescible  sub- 


stances into the liquid to be purified. 


| ready to set up 


| — tight 


The Mississippi as a Conveyer of 


Material 

F ROM a large number of analyses of} 

the waters of the Mississippi River it} 
is estimated that the great stream carries | 
annually into the sea, during the average 
| year, 136,400,000 tons of dissolved salts, | 
and $40,000,000 tons of mud and other | 
suspended matter—a total of 476,400,000 | 


tons of material extracted by the Missis- 
sippi and tributaries from the rocks 
and soils of its drainage basin. 


its 


A dignified and handsome building, 
absolutely fire-proof, weather-proof, 
strong ard durable. A credit to any 
residence property. The ideal modern 
home garage. Keeps your car safe at 
home—at hand when you want it. 


Pruden System 


of interlocking, rustless metal 
used only in our buildings. 
erected. Easily taken down. Used by 
thousands of pleased owners. Any 
size or design. Doors and windows 
arranged as desired. 


units 
Easily 


E fi ruden System Buildings com 
f icienc —| ne eer protection, oe 
eck and durabil Designed by skil 
architects. Built by master mecha You will 
find them adapted to your needs as wel] as any 
home-made garage 


nomy 


ics, 


Initial cost is moderate — soo 
Econom ost is n 
covered by what you save in rent. 
No home-made garage that w ompare tn value can 
be built for anything like the cost. Prices $100 up. 


Durability —¥¢2"s °f service have proven 


their indestructibility. Made of 
rustiess metal—they last a life time. 
Write for illustrated catalog showing many 
designs for Garages, Offices, Stores, Warehouses 
Construction Camps, etc. 


METAL SHELTER CO. 
5-52 W. Water St. St. Paul, Minn. . 


Patentees and Sole Manufacturers 
of Pruden System Buildings 














Lowest price 
per horse power 
in the world 

















Direct to 
You on 


Free Trial 


Amazing new offer. Kuhnert’s vanadiumized tractor 
sent to you on freetrial. The lightest weight tractor. 
Th Get it at the depot and ride home on it. 
30 days free. A girl can handle it. Send it 
back at my expense if you on’t like it. The only 
with my famous vanadiumized engine in it 
tractor powerful enough to stand up under a free “trial. 
Direct from my engine works Engine works price. 
Save all dealers’ profits. Lowest price ever made on 
12h_p., 20 h.p. and 30 h.p. tractors. Changeable weight, 
the new idea. Write for catalog, full description, bed: 
rock, direct, engine works price and amazing free trial 
offer, all post-paid free. Write today 

L. C. Kuhnert, Jr., Pres, 
L, C. Kuhnert Jr. Co., Dept. 1436, Chicago, Tl. 








$92.50—Our Price 
for Next 30 Days! 


We now offer the Edwards “‘Steelcote’’ Garage (1913 
Model), direct-from-factory, for $92.50, But to protect our- 
selves from advancing prices of steel, we set a time limit upon 
the offer. We guarantee this record price for 30 days only 
Just now we can save you $35 or more. 


Edwards Fireproof GARAGE 
Quickly Set Up Any Place 


An artistic, fireproof steel structure for private use. Gives 
absolute protection from sneak thieves, joy riders, fire, light- 
z, accidents, carelessness, ete. Saves $20 to $30 monthly 
Saves time, work worry and trouble. Comes 
All parts cut and fitted Simple, complete 
Absolutely rustproof. Joints and seams 
Practically indestructible. Locks secure- 
Ample room for largest car and all equipment. Made by 
one of the largest makers of portable Trascect buildings 
*rompt, safe delivery and satisfaction guaranteed. Posta! 
ent to-day brings new 56-page illustrated Garage Book by 
| return mail 


THE EDWARDS MANUFACTURING CO. 
| 642-692 Eggleston Ave. Cincinnati, Ohio 













garage rent 


directions furnished 


(90) 
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Notes and Queries | : 


Kindly keep your queries on separate sheets of paper when corresponding about such 
matters as patents, subscriptions, books, etc. This will greatly facilitate answering your 
questions, as in many cases they have to be referred to experts. The full name and address 
should be given on every sheet. No attention will be paid to unsigned queries. Full hints 
to correspondents are printed from time to time and will be mailed on request. 





12737) A. A. C. asks: Will you kindly | cannot keep with a sun which moves irregularly 


give directions through the ‘‘Notes and Queries” | hence, they are made to go regularly, and they 

column for filling a barometer tube accurately, | 0 ahead or fall behind the sun as may be the 

using only such apparatus as is found in a good | case. Only four times in a year are the clocks 
of 


high school laboratory? A. The usual method with the sun There are two causes this 


of removing the air bubbles from the mercury | irregularity of the apparent motion of the sun 
wire up the tube. The cotton wicking wil! the result we have described. Midday, or true A P A N Bei P ° ] d 
otent Agency Now Being Prominently an 


in a barometer tube is to take a piece of iron | The first is that the motion of the earth around 
wire No. 24, Brown & Sharpe will answer the the sun is not regular. It is going fastest about 
purpose—and wind one end of it around a short January Ist, and slowest about July Ist. The 
piece of cotton wicking. Run this to the bottom | second is that the day's marches of the earth 
of the tube It should pass somewhat loosely. are reckoned on the equator of the heavens 
sweep the air bubbles off the glass. The wire noon by the real sun, is always midway between 











so that the mercury will flow past the wicking. while the earth actually moves in the ecliptic 
Now fill the tube with mercury, and draw the The combination of these two causes produces 


may be run down the tube and drawn up any | sunrise and sunset; but 12 by the clock is not Practically Employed for the Profit- 


number of times till the bubbles are all removed. midway between sunrise and sunset excepting 
Another way of making the swab has recently on four days of the year December 24th is able Improvement of Farms 
been described Wind one end of an iron wire one of those days The sun rose at 7:17, or 
into a spiral which is somewhat smaller than 4 hours 43 minutes before 12, and set at 4:43 
the bore of the barometer tube. Into the turns after 12. The morning and afternoon were of 


The time by which the clock FARMING WITH DYNAMITE is no longer a theory but a fact. 


wf this spiral pass some soft cotton wicking, the same length 


aid proceed as before. This seems to be an is away from the sun is called the Equation of During 1912, millions of pounds of Red Cross Dynamite found its 

improvement, because the wire will fit the tube Time and may be found in any good astronomy place under stumps, boulders, in orchards, for draining swamp lands 

be‘ter, and the mercury will run through the We recommend that you read Todd's “New i 1a: _ pad: 1% Eee ape ” , 
: yad- x 

middle of the spiral better than past the wad Astronomy,’ which we send for $1.45 You oe ad building and other agricultural uses. 

of cotton as described above will find all these questions explained in that 





FOR CLEARING LAND 


STUMPS and boulders 
are the tenants whose 


| 
room is better than their 


-book, and we think you will be much interested 
in it We are not able to explain these matters 
three classes of levers does the claw hammer except in the language of astronomy, although 
belong? A. In a claw hammer the power is | we hope we have avoided unfamiliar technical 
applied by the hand on the handle of the hammer, 


2738) G. F. C. asks: In which of the 


t t I t f the nail to | — 
the weight is the resistance 0 ie na oO be = . ‘ % 
drawn, and the fulcrum changes along the hack 127 40 R. E. P. asks: t will be obliged 
of the hammer as the nail is pulled out. This if you will answer the tottowing ae oe 
Notes and Queries column: Is it better to keep a 
watch running continually or to let it run down 
and rest during periods when not in use’ A. 
Watchmakers always say that a watch should not 
be allowed to run down and lie without running. 
The principal reason seems to be that the oil will 
gum upon the works, and when the watch is 
started it will not keep good time until it is 


company ;theyyield noin- 
come and area tax on land 
and a menace to teams and 
implements. Red Cross 
Dynamite is the modern 
“Farm Har:d’’ to employ to rid 
your acres of these expensive 
tenants. 


you will see makes it a lever of the first class 
If your question refers to the use of a hammer 
in giving a blow, it was not necessary to specify 
a claw hammer, and the answer is not the same 
The weight to be moved is the head of the ham- 
mer. The power and the fulcrum are both in the 
hand If you regard the hammer as moving on 


the thumb side of the hand, then that side of 
cleaned and oiled 


with the fulcrum in the middle, and the lever 12741) P. S. F. asks: During the night 
first class. If you regard the hammer | of January 2nd, after several hours of rain, there 
as moving on the opposite side of the hand as | fell about four inches of snow here the first snow- 
with | fall of the winter. On top of this snow were 


the hand is the fulcrum, and the power is applied 


is of tl 


TREE PLANTING 
| YNAMITING tree _ holes 


Ar : 
is the insurance method 


a fulcrum, it is a lever of the third class 
the power between the fulcrum and the weight thousands of angle worms, scattered in some 


It is wholly as you regard the action of rotating | Places, in other places quite thick. One place | 














the hammer on the hand. The best way to | Counted fifty on a space ten feet square. Where adopted by famous orchardists. 
settle such a question is te try it and see. Watch | did these worms come from? They could not ey wX y ae mn : r ’ . amnise 
some one striking with a hammer. Your request possibly have crawled up through the snow. If TWO-YEAR-OLD APPLE TREE Exploding Red Cross Dynamite 


to make deep, wide, mellow 
moisture-conserving tree holes 
for young fruit trees is the safe, 


they did not crawl up out of the earth, they must 
have fallen there. Is there any scientist that can 
answer this question, or will the answer be just a 


for the answer in the nert issue of the paper is SET IN DYNAMITED HOLE 
a very common one You will see however that 


most of the paper must be written some time 











before it is published. It must be set into type, | theory? A. We cannot account for the fall of DRAINAGE DITCHES and easy tree-planting pl: 
made up into pages, proof-read and corrected, | Worms as described in your letter. Such tustances z sure al . Ce s) e-planting p a 
printed, folded, wrapped, addressed, and mailed have been reported in other places. Smell frogs RE no longer neglected or enthusiastically endorse d Dy 
so as to reach the subscriber on the day of pub- | 4nd little toads are said to have fallen as well as . postponed because scarcity practical orchardists. 
lication, as it is dated All this takes nearly or pep hey pe mage ye page = Y- — of labor prevents their accom- 
quite a week of hard work for the editorial and | O™#er places and [alien o ri — — ee . =~ . = 
office forces. Only when something very unusual | Place. It is not probable that a scientist can give plishment. A crow-bar, Red Cross 
happens is the work stopped to insert it as a | ®®y better explanation of such a matter than a | Dynamite and a laborer or two com- 
tial - : sé > 
special item common-sense man prise the ©1913 way’’ of draining a 
ae (12742) R. K. asks Will you please stagnant pond, bog or marsh Com- 

12739) W. B. asks 1. Do I under-|,., . ‘ire a ep a a —'s : 

i ht that in panetiah sities tak oe ln ee a ee pare the speed and low cost of this per- 
stan aright that in the summer months In| gard to generating electricity from steam or a, -o. 
northern latitudes, say Albany, the sun rises| compressed air or from heat? I have been formance with the pick and shovel 
apparently north of east? In other words, that | «.perimenting with steam, but have not a method and turn your swamps into fer- H 


the sun will shine on the north elevation of a) (omplished anything practical yet. Any in tile acres which enchance farm values 


formation you can give me will be greatly ap 


morning and evening If so, please explain in preciated A All electricity for light and A NEW FARM FOR 


a layman's vernacular. A. It is quite true that! power is generated by the use of steam en 
he y » er ‘ > ar - 
the sun in the summer half of the year, from gines or water power. Any book upon the THE OLD 


March 2Ist to September 2Ist rises to the 


building, standing directly east and west. both 











steam engine will be in the line of your ques 





north of the east point of the horizon and sets tion. But if you want a book upon the direct RED Cross Dynamite 1s the means 

to the north of the west point of the horizon. | yeneration of electricity from steam, or com to employ to improve the root bed 

so that it is above the horizon longer than it - ; . tirectiv fr ‘ . ae’ 

a pressed air, or directly from coal, we must of all crops Instead of six inches of 

is below and the daytimes are longer than the say that nothing has been accomplished in ; ps. t 1 an a wie 

nighttimes rhe sun shines near its rising and these lines, although much time and money worn-out top sol to support growing 

Semas on the marth — of houses, which face have been spent in the search for such a crops, subsoil your fields with Red 

— and south ge all this agen It _ method of producing electricity. In the back Cross Dynamite and obtain six feet of 

lave never noticed this, you can easily verify . r : — 4 j cd - . . 
; ; : : ; *|numbers of our SUPPLEMENT you will find - — . . ° . . mar 

this apparent motion by observing the point on| articles telling of these researches, We send crop-sustenance into whic h roots may 

the horizon where the sun rises or sets for the| yoy a catalogue, and shall be pleased to sup penetrate. Subsoiling is the acon 

next year You wiil see that point advance |; 4 , — ~ ed f ~ al-— > Ig pang REE 

toward os aes till Pires o1st al ta a ply you with any numbers you may order. over of your capital the land anc TWO-YEAR-OLD APPLE T 
j . 21st a en retrace increases your crops and your profits. SET IN SPADED HOLE 


its path to the south until the 21st of next De- (127438) H. P. asks: Will you be 
cember. The sun is the center of the earth’s| kind enough to answer the question below 
motion during the year, and the axis of the! by mail and oblige? Some time ago a corps WRITE FOR FREE BOOKLET 
earth is inclined nearly 23 degrees 30 minutes| of engineers in running a line for a railroad 
to the plane of the earth’s orbit. This causes| came to a point where the needle refused to ; ‘ore ; . + 99 = , 
an apparent shifting of the place of the sun! work; the ground was elevated, and repeated goes into the Farming with Dynamite proposition thoroughiy— 
north and south, since the axis of the earth is| trials brought the same results. On the ele tells the “how,” “*“whv’’ and ““when’’ of this modern agency for 
always i the s@ > al » directi j ; ‘e ater ol e edie P "e § ” . - ar . . . . . -c oie 

ys in the came ebsolute direction in space, | vated point the needle would dance and could improving farms and increasing their yields. Itis a scientific solution 
or nearly so The north pole of the earth is! not be kept still or reliable The ground is s 


directed more toward the sun in June than in| underlain with iron ore, but this has never of intensified agriculture—proves its claims by citing attested state- 


There is waiting for you a copy of our Farmers’ Handbook. It 





December by 47 degrees, or twice 23 degrees | before affected the usefulness of a compass ments of remarkable increase in yields from the same areas. If 
30 minutes. 2. Also explain why, although the | I would very much appreciate a reply or som« you want complete, convincing and instructive information con- 
shortest « is on December 21st, the sun begins | explanation. A. We are not able to explain cerning the advantages to be derived safely surely and cheapiy 
to set 1 later period four days previous, that | what you write about the behavior of a com f +h » ft & ic = Diem , : P i yea / 
is, wh the evenings grow longer sooner than | pass needle in a certain place over iron ore rom the use © - epee ynamite, give size an ocation “I 
the 1 ings in this part of the year? I inclose| There is no reason why a needle should farm and send today for name of nearest dealer, or agricultural 
copy of calendar which shows sunrise and sun- | “dance or refuse to come to rest, in such blaster, and Farmers’ Handbook No. 29. 
set d December, with notations of length|a place, but it would not come to rest in a 
of da hours and minutes. A. The second | correct direction It would be deflected to i! 
que “ s to the change of sunrise near De-| the east or west. Nor can we explain why E | P ) 
Comb is answered by saying that the the needle should have been reliable in this d t d d 
Gosk 1 © sun are together but four times in| place before and not on this occasion. A com - u on e emours ow er . 
ine oon or midday, at all other times | pass needle is usually deviated from its proper AMERICA’S PIONEER POWDER MAKERS 
=the r a or — twelve by the clock.| position by iron ore in the earth near the 
ks ot Keep the time of the sun which | surface, b ot with such behavior as yo bot. bli 3| | 

miles of an imaginary sun which moves a vibe “The ‘tie a > age ade in| Esta ISN 1802 
regular! ‘round the sky in ; “ This is . siti ; si y anders fi or 
neceasa: ae 5 a year his is| such positions simply wanders farther and 

. ecause the real sun does not meve| farther away from its correct direction, and WILMINGTON DEL. 
uniform > 








the ut is going fastest at this season of! the error becomes greater and greater till) 
yea nd slowest about July Ist. Clocks | the survey is of no value 
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“Here’s the Grinder for me 
—a grindstone’s too slow” 


On up-to-date farms, as well as 
in the modern shop and home, “time 
is money,”—more so today than 
ever before. 























This is why sharp tools are now 
more important. And this is why the 
old-fashioned grindstone,which grinds 
so hard and slow, is giving place to 
the quicker, better and 
more accurate sharp- 
ening afforded by 


PIKE PEERLESS 
TOOL GRINDERS 


These grinders combine high speed 
and great power. This means that, 
with the aid of the Pike Bevel Guide, 
shown in the pictures, even the beginner 
can grind tools as true as the expert. 

Pike Peerless Grinding Wheels are 
made from Crystolon—an electric furnace product, 
with crystals as hard and sharp as diamond points 

and so brittle that they break off easily as soon as 
| dull—constantly presenting a surface of new, sharp 
| pointed teeth, which simply eat away steel. Yet 
| these teeth are so many and so tiny that a Crystolon 
| 
1 
i 
| 





The Pike Bevel Garde 


See it im the cture abc 
2s used for chi sels, plane 






















- wheel lasts almost indefinitely. No other wheel that 
cuts so fast cuts so cool. 

Pike Peerless Grinders are made for “keeps.” 
Every part, from the machine-cut spur gears to the 
case-hardened pinions, is made so honestly that these 
j grinders are 


GUARANTEED FOREVER 


ature » i 
hx g 
wn scis against all mechanical imperfections. 
F | Pike Peerless Junior (5 inch wheel) $5.00. Pike Peerless 
Senior (6 inch wheel) $7.00. Foot power $1.50 extra. Other 
‘ grinders from $3.00 up. At most hardware and tool stores 
t Send for our illustrated grinder folder showing full line. 
i i FREE |: In writing for the Grinder folder. ser 
{ 1s your dealer's name and 4 cents t 
} cover pos king and mailing, and we w 
FRE 


include SE a PikeIndia Vest Pocket 
} ne for pocket knives, office use, etc.,also our famous book 


| "HOW TO SHARPEN.” You'll be pleased. Write today 


PIKE MANUFACTURING COMPANY 
106 Main Street Pike, N. H. 















PERFECT 


ENU PENCILS 


FREE ety ear 


f f Venus Pe re best 
Absolutely Guaranteed. ‘Ask for soft 


VEN US PERFECT PENCILS 


WRITE SMOOTHEST 
WEAR LONGEST 
ERASE CLEANEST 
17 Black Degrees, 6B to 9H 
2 Copying Degrees, Soft and Hard 
WRITE FOR FREE SAMPLE 


AMERICAN LEAD PENCIL CO. 
217 Fifth Avenue, New York 






LIGHT 


A handsome portable 
lamp that gives a bril- 
liant, economical li 
























/ gas. Makes you indepen- 
dent of gasor electric licht- 
ing companies. Over 200 
styles lamps, ranging 
from 100 to 2,000 candlepower. 
AGENTS MAKE BIG MONEY. 


Write quick for catalog. 
The Best Light Co. 
87 E. Sth St., Canten, 0. 





















































. Price | 

Lo 
<I> —————————————————— ANS V EEDER 

Men FF ho Know Counters 

|| RETAIL ADVERTISING 

| WINDOW TRIMMING 

} SHOW CARD WRITING VEEDER MFG. CO. 

| Karn from $25.00 B to $100.0 per week as they pro 18 Sargeant St. Hartford, Conn 

1} are s. No oth ne of study offers such great oon Nd ’ 

j| opportunitic dering cest time required c pomeene ers, Odometers 

}| for mye "We s thoroughly teach these branches Tachometers, Counters 

i| f ston " publi city and assist our graduates in and Fine Castings 

li securing positions. Wr for Catalogu Represented in Great B r ital n 

1! ECONOMIST TRAINING SCHC L Bog hoe an . I Mae ow nm, . 

aD 233.243 West 59th Street, New York City E.C.; France, by Markt & Co. Ltd., 107 Avenue Parmentier, 
t i >> Paris; Germany, Austria-Hungary and Scandinavian Countries 
Se by Ludw. Loewe & Co., Hutten Strasse 17-20, Berlin. 





ICK, 


The Rubbers of a 
Gentleman 
Convenient for traveling Light 
dressy and comfortable Do not 


heat the feet Easy to put on 
and take off 


United States 
Rubber Company 
Hew York 


| NEW BOOKS, ETC. 


Enousa Literature: MepievaLt. By 

| W. P. Ker, M.A. New York: Henry 

| Holt & Co. 16mo.; 256 pp. Price, 50 

cents net. 

| HERALDS oF THE MORNING. The Mean- 

| ing of the Social and Political Problems 
of To-day and the Significance of the 
Great Phenomena in a By Asa 

Mountain View, California: 

-*acific Press Publishing Association, 

| 1912. S8vo.; 419 pp.; illustrated. 

} 

| 

| 


OrriciaL AMERICAN TeExTILE Directory, 
1912-1913 


Oscar Tait. 


Compiled by the Textile 
World Record. Boston: Lord & Nagle 
| Company. S8vo.; 664 pp. Price, office 
| edition, $3; travelers’ edition, $2. 
We have before taken occasion to sr 
| favorably this textile directory, which is published 
annually in July The present issue maintains 
the standard of fullness and accuracy that has 
marked former issues. There are reports of all 
the textile manufacturing establishments of the 
| United States and Canada, together with a yarn 
| trade index and lists of concerns selling to or buy- 
| ing from textile mills. More than 13,000 different 
concerns are listed; there are 23 maps; and a vast 
;}amount of further information is so presented 
| classified, and indexed as to make the work invalu- 
able to those who require some such volume of 
reference 


}Mopern Orcanization. By Charles De- 
lano Hine. New York: The Engineer- 
ing Magazine Company, 1912. Price $2. 
In this excellent little book, the republication in 

permanent form of a series of articles on the unit 
| system prepared by Major Hine for the Engineer- 
|ing Magazine, we have a most interesting and in- 
system that Mr 


| structive description of the 
} Julius Kruttschnitt has introduced on the Harri- 
man Railway Lines, comprising about eighteen 
thousand miles of railway, employing between 
eighty thousand and one hundred thousand men 
and women and earning annually about $225,000.- 
000. Obviously, so vast a system must be most 
efficiently organized if it is to operate with suc- 
cess. That it does operate with success is a matter 
of common knowledge. How that end has been 
attained, s& one of the chief objects that Major 
Hine has undertaken to set forth. In the brief 
space of this review, it is impossible to unfold the 
Suffice it 
to say. that it lies in the decentralization of de- 


method whereby success was achieved 


tailed activity and substituting for it centralized 
control In a felicitously worded preface to the 
book, Mr. Charles Buxton Going. the editor of the 
Engineering Magazine, points out very aptly that 
the policies advocated are most interesting, be- 
| cause they depend so little upon mechanisms of 
any kind, so little upon system affecting rank and 
file or the equipment and material, and so much 
upon psychological influences operating first upon 
and then through the directing officials." 
Tue New Inpustriat Day. By William 
C. Redfield New York: The Century 
Company, 1912. Price, $1.25 net. 


If anyone needs to be convinced that American 
manufacturers are on the whole a healthy-minded 
set of men, surely the literature on efficiency en- 
| zines ring and scientific management which has 
appeared within the last few years, and which has 
| been eagerly bought and read, gives ample evi- 
| dence of it Like most of his predecessors, Mr 
| Redfield is more philosophic than practical in his 
treatment of efficiency Therein, to our mind, lies 
its chief value No two industries are so exactly 
| alike that the application of efficiency principles to 
success when applied 
is wanted is an 


to the other Therefore, what 


optimistic, stimulating, exposition of correct 


! 

a is a guarantee of their 
| sociological views, a vivid presentation of the 
|relation that should exist between employer and 
employee, and a correct estimate of the debt that 
the body politic owes to the manufacturer and 
the manufacturer to the body politic. Mr. Red- 
field's book shows how necessary it is to imbue 
each man engaged in business or manufacturing 
with the idea that he is but a single element in a 
vast piece of machinery, the perfect operation of 
which depends in a certain measure upon his effi- 
| ciency, on his sense of social justice, on his con- 

science 

| DacTYLOGRAPHY OR THE Stupy OF FINGER- 

PRINTS. By Henry Faulds. Halifax: 

Milner & Co., 1912. Illustrated. 

In this excellently written book we find a very 
clear and compact presentation of the whole sub- 
ject of finger prints, including its history, as well 
as its practical application. The subject is becom- 
ing of such increasing importance (finger prints 
are now used not only by the police for the detec- 
tion of criminals, but also by the army authorities 
for the identification of deserters and by banks 
as a check against forgery) that a popular yet 
accurate book is really needed. This Mr. Faulds 
has supplied 
Mopern IttumtnaTiIon. Theory and Prac- 

tice. By Henry C. Horstman and Victor 

H. Tousley. Chicago: Frederick J 

Drake & Co., 1912. 12mo.; 273 pp.; 

illustrated. Price, $1.50 

Theory is here everywhere subordinated to the 
conditions of practice, the aim being to aid elec- 
tricians, architects, and those interested in com- 
mercial and industrial establishments, rather 
than to furnish a text-book for the student or | 
theorist. The material has been arranged with 
this object in view, and the principles of light and 
illumination are discussed only so far as is neces- 
sary to a practical consideration of special condi- 
tions. In addition to installation and location of 
lamps, there are chapters dealing with the color of 
light, the choice of lamps, the choice of fixtures, 
jena indirect lighting. 





Apartment buildings, ar- | 


99 Large Line of 
Attachments 






Suitable tor fine accurate work 
in the repair shop, garage, tool 
room and machine shop. 
Send for Catalogue B 
SENECA FALLS MFG. CO. 
695 Water Street 
Seneca Falls, N. Y..U.S.A. 


are the result of 
years of experience, 
00 es Sebastian Lathes 
have been on the 


market 25 years. 
4 AND 15 INCH SWING—CATALOG FREE 
THE SEBASTIAN LATHE co., 120 ) Culvert St., Cincinnati, 0. 


Friction Disk Drill 


FOR LIGHT WORK 
Has These Great Advantages: 


instantly changed from 0 to 1600 





The speed can be 


without stopping or shifting belts. Power appiied car 
ye graduated to drive, with equal safety, the smallest 
r largest drills within its range —a wonderful economy 


1 time and great saving in drill breakage. 


Send for Drill Catalogue 


W. F. & Jno. Barnes Company 


Established 1872 
1999 Ruby Street Rockford, Illinois 


“RED DEVIL” of course means the 
standard of Excellence in Tool Quality 








Our No. 1650 “RED DEVIL” Bonded Plier stands 
at the head of ALL Pliers. Absolutely guaran- 
teed for two years hard service. 
YOU WANT THIS TOOL 

Get it from your local dealer. 

If he can’t supply send us $1.75 and one only 
sample pair 8 inch will be sent you postpaid. 
SMITH & HEMENWAY CO., 215 Chambers St., N. Y. 


SF 
GROBET | 
SWISS FILES 


See and other high-class 
Tools are shown in **THE TOOL- 
MONGER’’—its 375 pages, and will be 
mailed on receipt of 6 cents in stamps. 


MONTGOMERY & CO. 


105 Fulton Street New York City J 














“Responding to the Call” 


from the practical 
mechanic for a 
Breast Drill that 
shall eclipse all ex- 
isting Tools of the 







kind, we are pleased to ome: 
duce the * & 
BREAST DRILL “with 
Gear Locking 
evice 














Ithas allthestrong, 
useful and practical 
points of existing Drills, and REALim- 
provements added that are peculiar to 
tself. PRICE, $5.50 


A. J. WILKINSON & CO., Machinery 
184-188 Washington Street Boston, Massachusetts 


EPICYCLIC TRAINS, which play an important 
part in toothed gearing, are ably described in Scientific 
American Supplement 1524. Price 10 cents. For 
sale by Munn & Co., Inc., and all newsdealers. 


FOR SEWING LEATHER 


The Speedy Stitcher is the latest and best of anything ever 
offered for $1.00. Agents 
make over 200°; ame 


Send at once 
tor catalog 
and terms. 


Automatic Awi Company, 56 56 Gardner Terrace, Worcester, Mass. 


You May Crowd a CRESCENT JOINER 


he of capacity 

















as th a you had not 
erowded it at all, Built 
in six sizes. Send for catalog telling 
all about them and describing our line 
of Nand Saws, Saw Tables, Planers, 
Planers and Matchers, Shapers, 
Swing Saws, Borers, Disk Grind- 
ers, Variety Wood Workers. 


THE CRESCENT MACHINE CO., 230 Main St., Leetonia, Ohio 


THE SCHWERDTLE STAMP CO. 
Be STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 
Spreciacties of all kinds, 


INVENTORS ?:23:s25sfathiat 


ment; lowest prices. Send perfect sample 
aA low estimate and best expert advice 
E EAGLE MFG. CO., Dept. A, Cincinnati, oO. 











We manufact ure Meta 








ert i & Model Work 


Circular and Advice Free 
| Wm. Gardam & Son, 82-86 Park Place, N. Y. 


‘Learn Watchmaking 


We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious aj sopren- 
ticeshi Money ca earned while studying. Positions 
socured. & Send for catalog. 


ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Missouré 





| 





wacenncis 
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Motor Boating Without —— A 
The man with a Baldridge Reverse Gear 

in his boat coutrols Ais boat like an automo- 
bile — stops, reverses, goes ahead, simply by 
moving a iever—engine doesn't stop. 
features of “‘Baldridge’’o ee 
tion make it almost w 














Nulite Portable Parlor Lemp 


The cheapest, best and most beautiful light ob- 
tainable for town or country. Makes and burns 
its own gas; 300 C. P. 5 hours for | cent. Can 
be used anywhere with amazing results. w 
in price. Thereashie reliable. Many new and 
exclusive features. Best proposition of the year 
for agents. Write today for full details. 


NATIONAL STAMPING & ELECTRIC WORKS 
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ELECTRONS AND THE ELECTRONIC 
THEORY are discussed by Sir Oliver Lodge in 
Scientific American Supplements 1428, 1429, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each. 
For sale by Munn & Co., Inc., and all newsdealers. 
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cades, armories, studios, art galleries, ball rooms, 
all have consideration as to the particular system 
of lighting best adapted to their peculiarities, and 
a table of intensities is appended. The chapter on 
plans and specifications also contains a great deal 
of valuable information. 


Le Catcut pes PROBABILITES ET SES AP- 
PLICATIONS. Par E. Carvallo, Directeur 
des Etudes a I’Ecole Polytechnique. 
Paris: Gauthier-Villars, 1912. 


In the calculus of probabilities, mathematical 
difficulties are only too abundant. To avoid them, 
they must be known. The theory of games fur- 
nishes all that can be desired in the way of prob- 
lems, since the arbitrary combinations are un- 
limited. Here we have a rich crop of ingenious 
devices, of elegant solutions, of surprising para- 
doxes. Fortunately, if their attractions are great 
for mathematicians, their utter uselessness is cer- 
tain for the majority of investigators. The au- 
thor has therefore suppressed entirely the theory 
of games. Only a few examples have been re- 
tained, which by reason of their simplicity are 
amenable to definition and to ready explanation. 
Much of the book is devoted to the methods of 
statisticians. Naturally, the theorem of Bernouilli 
plays an important part in the discussion. To 
follow that discussion the reader must be some- 
thing of a mathematician. Yet despite that re- 
quisite, the book is interesting reading even for 
the general reader. 


Tue Spey or EnGianp. By Julia de 
Wolf Addison. Boston: L. C. Page & 
Co., 1912. 8vo.; 433 pp.; illustrated. 


Price, $2.50 net. 

“The Spell of England" is one of the best vol- 
umes of “The Spell Series," which is saying a 
great deal. Possibly the author's childhood in 
England is partially responsible for the sympathe- 
tic treatment. But this must of course have been 
supplemented by mature observation and judg- 
ment before so intimate a description, covering so 
wide a territory, could be written. The volume is 
replete with humor as well as with charm. Indeed, 
characteristic humor has always a charm 
of its own, and there is never too much of it. His- 
tory, scenery, modern manners, architecture—all 
are treated lightly, briefly, yet lovingly, and the 
result is a very readable and instructive work. 
The illustrations from special photographs are 
always a feature of this series, and those in hand 
are fully up to the standard. The frontispiece in 
colors, of .Cresar's Tower, Warwick Castle. & a 
particularly faithful and beautiful reproduction. 
Roaps, Patus anp Bripces. By Logan 

Waller Page. New York: Sturgis & 

Walton Company, 1912. 16mo.; 263 

pp.; illustrated. Price, 75 cents net. 

Mr. Page is director United States Office of 
Public Roads; president American Association 
for Highway Improvement: and a member of the 
American Society of Civil Engineers. With all 
these qualifications he should be able to impart 
some very instructive information on a topic of the 
most vital importance to the country at large 
And, within the scope of so compact a work, Mr 
Page has fulfilled all expectations. He truthfully 
says at the beginning that road building is an art 
based upon a science. A deep knowledge of any 
art or any science can be acquired only at the 
expense of years of study and practical applica- 
tion. But the farmer and the country gentieman 
may find even a superficial knowledge, provided it 
be grounded in true principle, most useful and 
beneficial. And it is with this particular end in 
view that the author writes. Locations, surveys, 
plans, and specifications are made the subject of 
an early chapter. This is followed by chapters on 
the various kinds of roads—earth, sand-clay, 
gravel, broken stone and macadam. Maintenance 
and repair receives the attention worthy of so im- 
portant a branch of the subject, and a paper on 
the construction of culverts and bridges concludes 
a most useful and practical work. 

Tue AMERICAN IN Panama. By William 
R. Seott. 57% in.; 258 pp.; 28 illus- 
trations. New York: Statler Publishing 
Company. 

We give our hearty commendation to this in- 
teresting and illuminating work by a former em- 
ployee of the Isthmian Canal Commission. The 
book shows the great advantage, we had almost 
said the necessity, of anyone who writes a book 
about the Panama Canal doing so from the inside 
and on the spot. Mr. Scott tells us he discovered 
that had he followed the usual method of coming 
into the Canal Zone on the steamer, taking notes 
and leaving on the next steamer, he would have 
missed many fundamental facts which absolutely 
must be known if a really trustworthy account of 
the work is to be given. He is correct also in his 
belief that the average American layman desires 
an authoritative history of the project, and that he 
particularly desires a non-technical review, one 
which distinguishes events from mere incidents, 
and that is not burdened with a mass of details 
which make it difficult to keep in mind the essen- 
tial facts. The work opens with a historicai re- 
view of the history of events at Panama under 
the Spanish, French and American occupation. 
Credit is given to President Roosevelt for the 
great impetus which he gave to this work. The 
author is not pleased with the moral aspect of Mr. 
Roosevelt's settlement of the political difficulties, 
as he makes very clear in a chapter entitled ‘“Tak- 
ing the Canal Zone." The development of the 
work is traced first under Wallace, then under 
Stevens, and finally under Goethals. Credit is 
given to the first two for blazing the way, and par- 
ticularly to Stevens for outlining what is prac- 
tically the present organization and method of 
doing the work. Not very much space, and yet 
sufficient for the purpose of the book is devoted to 
a technical description of the dams and locks and 
the big cut at Culebra, and the work closes with a 
very readable chapter on the Monroe Doctrine, 
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1641 and 1642, E. F. Lake describes simply and 
thoroughly how a five horse power gas engine can be built at home. 
on with exact dimensions of each part. 
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was next to the Window marked with the arrow in the 
Union Trust Company’s fireproof skyscraper in Cin 
when the offices in that great building were 
\\ devast ited by the flames which swept over the Gibson 
a.) House and adjoining buildings in the fire of December 
ps 10, 1912. 
HOUGH the destruction of the contents of 
these offices was almost complete, this 
standing in the very 
") heart of the conflagration, preserved its 

* contents uninjured. 
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The Scientific American Medal 
(Concluded from page 117.) 

Most of the cases were gas 

but two of the patients were 

the effects of an over-dose 

two were revived after seri- 


quently. 

poisoning, 
revived from 
of morphine, 
ous operations, and one case of electric 
shock was successfully encountered. Pub- 
lic corporations, like the New York Edison 
Company and the Consolidated Gas Com- 
pany, put wonderful machines at 
the service of the public day and night 
for the purpose of saving life. The gen- 
erosity of some of the large corporations, 
like the New York Edison Company, 
maintaining these life-saving devices for 


these 


the use of those who are in dire necessity, 
is particularly to be commended, ay 
cially in view of the fact that time 


everything, and the speedy transportation 
by an automobile must be provided for | 
if there is to be any chance of success. 

Prof. Hutton continued: 
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the Travelers’ Insurance Company, 
is for such American 
done most for the protection of his work- 


employer as 


people in limb and life. 


dangers are insistently present 


electric 


“Such 
in the generating 


far surpassing that 


great 
houses, where energy 
of the electrocution process is generated 
second by second, and where the human 
organism is but an atom in the path of 
mechanical energies. For per- 
determination to minimize 
where engineering and adminis- 
trative foresight could intervene to pre- 
vent them, the New York Edison 
pany has a position in the foremost rank. 
It is for that effort 
vealed in their many 
Greater New York, that 
Medal is this year awarded. 
much of mutuality and educational 
conducted at the company’s expense and 
availed of in the company’s time, which 
present in the admin- 
cannot be spe- 


enormous 
sistent these 
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Com- 
and success as re- 
power houses in 
the Travelers’ 

There is also 
work 


while emphatically 
istration of this company, 
cifically covered at this time. 

“The third gold medal is the Dr. Louis 
Livingston Seaman gift for progress and 


achievement in hygiene and sanitation 
and the mitigation of occupational dis- 
ease. 
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By RALPH C. a 16mo., 
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@ This book describes in a4 in a most practical manner the 
vanous met! casting concrete for ornamental and useful 
purposes. It tells how to make all kinds of concrete vases, 
ornamental flower concrete concrete benches, 
concrete fences, etc. Full practical instructions are given for 
constructing and fi the different kinds of molds, making the 
oe forms or SS ting and ees the ingredients, cover- 

wire frames, modeling ement mortar into form, 
qnd ening and Eaipkias dao veptous chien. With the informa- 
fon given im this book, any handy man of novice can make 
many useful and ornamental objects in cement for the adorn- 
ment of the home cr garden. The information on color_work 
alone is worth many times the cost of the book. 


196 pages, 140 








Monoplanes and Biplanes 
Ther DESIGN, CONSTRUCTION and OPERATION 


By GROVER CLEVELAND LOENING, B.Sc., 
A.M.,C.E. 12mo., 340 pages, 278 illustrations. 
$2.50. 


A new and authonitative work, covering the whole subject of 
9 Aces wh erie and the theory on which ity design 


Price, 


mption and discussion of 
pene- eight of the more highly successful types. It is a thorough- 
YP poi. agp and invaluable to anyone interested in aviation. 

exactness of the valuable data and references, as 
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cable disease is always present and the Industrial Alcohol Its 


maleficent will be conveyed. It | 
has, therefore, seemed to the Museum that 
it was no achievement to clean 
up a factory than a Canal Zone, and make 
it a healthy place in which to work. 

“For their success in securing pure air 
to breathe, pure water to drink, abundant 
light to work by and personal cleanliness 
of body, the Nationa] Cash Register Com- 
of Dayton, Ohio, are pre-eminent. 
achievements in hygiene and 
the Seaman Medal is this year 
the National Cash Register 


germs 


less an 


pany 
For 
sanitation, 
awarded to 
Company. 
“The last gold medal of the series is 
the gift of the Allgemeine Electricitaets 
Gesellschaft, Berlin, known as the Rath- 
in honor of its distinguished 


these 


enau Medal, 


president, Dr. Emil Rathenau, and is for 
the best device in the electrical industry 
for safeguarding industrial life and 
health.” 

It was awarded for the Edison safety 
storage battery and lamp described in our 


last issue. 

Dr. Hutton’s formula 
was most impressive: 

“By the authority of the State of New 
York, conferred by charter on the Ameri- 
can Museum of Safety, and by direction 
of its Board of Trustees, as one of the 
vice-presidents of such board and in its 
I do now confer these medals.” 


of presentation 


name, 
The exercises were concluded by an ex- 





hibition of lantern slides showing graphic- 
ally some of the reasons for the awards. 
The director, Dr. W. H. Tolman, lectured. 
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THE FIRE GUN | 
f ” Icall it The machine | 
* +. h i 
An Improved Extinguis er | 
i} 
i} 
| 
| 
— ne | 
| 
What Experts Think of the Electrene Idea 
From ‘‘Fire and Water Engineering,’’ January 8th, 1913 
(The Standard Fire Department Publication ) 
} 
| 
“ Which Is the Better Extinguisher ? 
“A fire department chief in a western city writes to I | 
“AND WATER ENGINEERING for the following information 
“Will you kindly let me know which of the two small fire } 
“extinguishers now on the market is best adapted for use on | 
“motor cars? I notice that one of these machines is worked } 
“like a squirt gun, being pumped with one hand while it is | 
“directed with the other. In testing I found it difficult to | 
. get a straight stream on a blaze on account of having to pump | 
e was speaking of the “it with one hand ow, what I want to know is, whether the | 
H peaking of th N 
“other machine that is operated by compre ssed air is not tter | 
oS “suited for our purpose? I found that there was no difficulty in 
“directing and testing straight streams from this appliance | 
“while holding it in position with both hands. On this point | 
“I consider the pressure extinguisher has a great advantage | 
“over the squirt gun, but would like to have your opinion upor ie) | 
‘it before making a final decision ' | 
. ~ . | . . 1 | 
aa } “(With reference to the above inquiry we think, with | 
Adding and Subtracting Electrene a nt ~ s ns —¥ to use a manchine that can Simply j 
t “held firmly wit rot nds directing the stream on a } 
a peggy “fire +g a socal le rad es ‘bond eumeat cachion to pre — | 
| ol y “duee some good results, but it certainly is handicapped ' ae 
p e W | e r ra “not having both hands free to direct. th stre af, Eprror. } Nozzle 
I 
} — . a 
| it 
(Wahl Adding Mechanism) , coe , | 
A Green Hand ora Child can Operate it—Safe and Sure } 
This machine does something that only the brain, directing the hand, has | —Electrene the Fire Gun Shoots Straight—For Electrical 
cherto bee : eee j “ x ° .- . . . “11° : | 
hither been able to do—that is, write and add (or subtract) on the same page. | Fires and Oil Fires and all fires. —For Farm Buildings and | 
But this is not all. It does such work more eastly, more rapidly, and | A bil \ Terk ; B ; 
more accurately than the human brain has ever performed similar labor. ) /lutomobules— Approved bj 5. Inspection bureau. 
Thus the machine is Auman in what it does and super-human in the Standard of New York Fire Department. 
way it does it. Lllustrated booklet sent on request | 
; ius aled DOOR i Gg 5 - > ° ° : 
¥ ‘ 7 Write for story of what Electrene did on a big Long Island Farm—in the words of the Farm. 
Descriptive pamphlet on request 
Remington Typewriter Company 
oe ae ogy ELECTRENE COMPANY | 
325-331 Broadway, New York " ae , 
Branches Everywhere Whitehall Building New York City | 
' 
T ! I 
MOTORISTS! | I 
| T ‘ \ y i 
Save Time, Trouble, Expense. Master I] F R O A | 
, ; ’ 7 j 
Your Motor. It’s Easy If You Read | | 
| 
| 
t | 
e oaern | 
! 
- a The Rotary Steam En- | 
gine has attracted the Scientific American Supplement 470 describes tj 
best thoughts of inventors and — Rotary Engine, a form of intermittent i 
3 } 
students for many years. All Sclontific Amporings, Supplement <o7 de«cribes 
e ° ° . j % Fielding & Pl ersal-jount Roi Engin 
Its Construction, Operation, Maintenance and Repair interested should read care euiaitinn malcericaamnnte ds | 
fully the very complete in- cientific American upplement describes | 
’ . - the Jacomy Engine, a square-piston type } 
By VICTOR W. PAGE, M.E. formation found in the files Scientific Acngstenn Suuploment G26 éuubn | 
of the Scientific American a. Rotary Engine, using the universal | 
, : . Supplement. Every class and ame 
h - : Scientific American Supplement 558 describes | 
/ i me: n the Kingdon Engine, a “* wabble-disk *’ design i 
Covers Every Phase of Modern Automobile Practice. Latest and Best Treatise ei ah eee es de lfc, Amn 
Over 700 (6x9) Pages TEN LARGE FOLDING PLATES 500 Illustrations pumps is described and illus- Scientific American Supplement 636 describes 
Riggs’ Revolving-cylinder Engine, suggesting the 
trated. present Gnome motor. 
vliaaie = - 50 Scientific American Supplement 775 describes 
9 Revolving-cylinder engines of several forms 
; , Selenite American Supplement 1109-1110 
| st re s I I Automobile ever issued. 1111 cont of great witerest, describy 
Wr r vuag recog r with every branch and llstrating all "the principal bas ot otar ye 4 
of r r ig is explained gines and pumps his set should be a idied by 
y t comprehensive know! every inventor and designer. 
r ite and includes, in . <¢: . | 
. ; ¢ Scientific American Supplement 1112 describes } 
—— ~ hints. on * gies the Filiz Rotary Motor, using helical surtaces, 
ion engines jong Scientific American Supplement 1158 describes 
u ind other symmetric il ult’s Rotary i gine, an cccentric-ring type. 
eee oe ee Tae :. rw e. rotary valve ma ee ny amr abr describes 
ng ! ney to favor worm-gear power-tra I Arbel & Tihon's Rotary Motor, an ingenious eccen 
oj n: development of automobile electric-light tric type, now on the market as a pump 
rt di ng chassis: application of practic self-s 
1 ne otors 5 Be poe ithe "hort nt’ var ease Sciqatite Ame one paenees 1a. describe . 
I } hange-speec vear oe e se oO Pree o ad we ylary ngine, in which @ piston traveis 
i = Ag I 1 gearing; the u f front wheel entirely around an annular cylinder 
I 1 stud the pages of this book one can gain practice al knowledge of Scientific American Supplement 1524 describes 
Me : ro a. + . wee ae - aan ne beak ts og Bes Each her of the Scientife A. a Rotary Engine on the intermuttent-gear punciple. 
1% to do thing has been omitted. no detail has nen Gemeet Ge Scents Fumericen Scientific American Supplement 1534 contains | 
or the Supplement costs 10 cents. A set j 
~ I rt the automobil its equipment. accessories. tools. sup | on papers containing all the articles here a valuable column on the difhculties of rotary engine | 
ar Pp ¢ nae te.. have been discussed compre hensively If you i} mentioned will be mailedfor $2.00. They design i 
zg poe st ag soln iD bel .t. ss we sted in the modern give more complete information on the sub Scientific American Supplement 1821 contains | 
< you cannot afford to be without. ject than a library of engineering works an article describing many new forms of rotary en | 
ae a copy of the woey meres gines of the most modern design. i} 
THIS BOOK IS SUPERIOR TO ANY TREATISE HERETOFORE PUBLISHED — py Se ee 2 | agate Sciontifie American, Ne. 23, Vel. 102 contains |] 
IT IS a ’ | a full description of the recent erick Rotar j 
RIGHT UP TO DATE AND COMPLETE IN EVERY DETAIL Engine, an eccentric type with swinging abutme: = , 
N . . | Scientific American, No. 23, Vol. 104 describes if 
Not too Technical for the Layman —Not too Elementary for the More Expert MUNN & CO | arman’s Engine, on the sliding-valve principle “ | 
Seas id aa i | - inc. oy Amnegionm, No. 14, Vol. 008 dn ribes i 
: “ent prepaid to any a ress on receipt of price E | ~T the Augustine otary Engine, with nove features } 
A special eight page circular describing this book sent free on request | 361 BROADWAY, N.Y. CITY incorporated in the sliding-valve design. 
MUNN & CO., Inc., 361 Broadway, New York, N. Y. 
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PierceArrow Motor Car Co 
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Look first for an “engine that is faadtless | | NAN 
Look nexl for a per ect application and | Hh 
control of the power this engine & AIH 
Look then jor a body SO comfortable and St 


sO luxuriously appointed that y 


enjoy this power to the full Look for i} | Wl 
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